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Iiuminated Push Button. 
Combines pilot light and push 
button in one unit. Oiltight 
Bulletin BOOT. 


Push-to-Test Pilot Light. 


Oiltight Bulletin 800T. 


STANDARD DUTY 
CONTROL STATIONS 





Brciianic 


Control Units 


for every industrial application 


Among the many hundreds of Allen-Bradley push 
button and control units, you are certain to find the 
types best suited to your particular needs. The seven 
units shown below are a few of the latest additions to 
the Allen-Bradley quality line of control units. 

All Allen-Bradley control units—standard duty, 
heavy duty, and oiltight—have double break, silver 
alloy contacts—to assure reliable operation. Simple 
constructions and generous wiring room are outstand- 
ing features. Insist on Allen-Bradley control units 
for all of your equipment—you can’t go wrong! 


Encapsulated Pilot Light. 
Oiltight Bulletin BOOT. 


Time Delay Push Button. 
Delay is adjustable from 0.5 
second to 5 seconds. Oil- 
tight Bulletin BOOT. 


Encapsulated Pilot 
Light. Heavy Duty 
Bulletin 800. 


Four-way or Two-way 
Selector Switch. Oil- 
tight Bulletin 800T. 


HEAVY DUTY 
CONTROL STATIONS 


OILTIGHT CONTROL STATIONS 


Double Circuit Push But- 
ton. Hos 2 N.O. or 2 N.C. 
contacts. Oiltight Bulletin 
800T. 


ALLEN-BRADLEY OFFERS the most com- 

plete line of standard duty, heavy duty, and 

oiltight control stations on the market. Send 
for Publication 6090 today. 


ALLEN -BRADLEY 
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QUALITY 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 
In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 
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75 Years — 
A Prologue to the Future 


THE COVER: In the fiery heat 
of this experimental tubular 
quartz heat lamp is krypton 85, 
a radioactive isotope of a rare 
gas. Its behavior under these 
conditions is analyzed by K. D. 
Stuart, GE Lamp Research Cen- 
ter technician. Story appears 
on page 188. 
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One construction, one basic cable design finds many uses. 
Open coal conveyor structure shown under construction above carries 
Okolite-Okoprene power and control cables from Metropolitan Edison 
Company’s new Portland Generating Station to coal storage yard. Three 
types of the same cable meet in the tunnel (right) beneath the switching 
station: Okolite-Okoprene with CM-OT finish; Okolite-Okoprene with 
aluminum Loxarmor; Okolite-Okoprene with straight Okoprene sheath. 


Another leading utility picks 


Okolite-Okoprene for maximum 


Utmost reliability, proved by long- 
term service records, is the reason 
why Okolite-Okoprene was selected 
for the brand new Portland, Pa., 
Generating Station of the Metropol- 
itan Edison Company—engineered 
by Gilbert Associates, Inc. Various 
Okolite-Okoprene cables have been 
installed for 600-volt power and 
control service with protective cov- 
erings designed for specific installa- 
tion conditions. For example: 


@ To avoid expense of conduit...permit 
quick addition of new circuits...Oko- 
lite-Okoprene power cable with flex- 
ible aluminum Loxarmor, in trays, 
carries power to motors, pumps, coal 


conveyors, fans and practically all 
other operating equipment. 


For maximum protection against soil 
corrosion, mechanical damage and 
insect attack...Okolite-Okoprene con- 
trol cable with Type CM-OT (corru- 
gated bronze tape) finish is used for 
direct burial underground circuits to 
the switching station in the yard. Fin- 
ish combines remarkable compressive 
strength with light weight and easy 
handling. 


© For great weathering strength and re- 
sistance to abrasion... Okolite-Oko- 
prene control cable with an overall 
Okoprene sheath is used for most 
other control circuits within station 
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..and installed in outdoor trays lead- 
ing to coal storage yard. 


Power stations from coast to coast 
rely on Okolite-Okoprene for vital 
power and control circuits—a testi- 
monial to its dependability . . . its 
long life and dielectric strength... 
its resistance to corona cutting, 
moisture, heat, chemicals and me- 
chanical damage. For further infor- 
mation on this premium quality 
cable, made by Okonite’s exclusive 
strip-insulating process...and its 
adaptability to your important cir- 
cuits, write for Bulletin EG-1085, 
The Okonite Company, Passaic, 
New Jersey. 


where there’s electrical power... there’s OKONITE CABLE 


For more information circle 1 on reader service card. 
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As any lineman who has closed a cut- 
out on a heavy fault knows, there’s 
a violent blast of flame and “shrap- 
nel.” There are three ways to cut 
down this hazard: 


. Reduce the amount of fuse tube 
liner (fibre) exposed to the arc. 


. Reduce the energy of the arc. 


. Increase the bore diameter* to 
reduce the “muzzle velocity.” 


In S&C’s Cutouts having interrup- 
ting ratings above 5000 amperes, 
all three methods are employed — 
together — making possible the ex- 
ceptionally high interrupting ratings 
and at the same time reducing the 
violence of the blast. 


*This can be done without sacrifice of 
low fault interrupting capability by use 
of a fuse link made to interrupt low 
faults, in combination with a high speed 
terminal-separating device. In the Posi- 
tect, this latter is a spring and cable 
assembly; in the XS, a spring-actuated 
cable flipper. 


Here’s how it’s done: 


The length of the arc is deliberately 
reduced by the use of an arc-shorten- 
ing member. In the XS Cutout, this 
member is a husky copper rod; in 
the Positect, the member is a spring- 
and-cable assembly. 

When the arc length is reduced, the 
arc voltage is reduced, and in turn 
the energy in the arc is reduced. At 
the same time, the arc has less fibre 


Conventional 
Cutout 


to act upon, and hence less gas is 
generated. Finally, with a somewhat 
larger bore in which to expand, the 
gases are not as violently accelerated 
out of the cutout’s open end. 


The result: less energy, less flame; 
less violence, and less hazard. And 
while such performance is of special 
importance at the highest fault lev- 
els, this same reduction applies pro- 
portionately across the entire range 
of faults. 


Ultra Heavy Duty 
S Cutout 


Before and During Before and During Interruption Before and During 


Interruption 


with Arc-Shortening Member 


Interruption 


Are Paths in Distribution Cutouts 











Here’s the proof: 


This pair of oscillograms shows 
how “arc-shortening” reduces the 
arc energy. The upper oscillogram 
is taken from a test on an XS 
Cutout without an arc-shortening 
rod; the lower is with an arc- 
shortening rod. Note that the peak 
power—a measure of blast vio- 
lence—is virtually cut in half, 
from 42 megawatts without the 
arc-shortening rod to 23.3 mega- 
watts with the rod. But the avail- 
able fault current. being handled 
by the arc-shortening rod is ex- 
actly the same, 5600 amps rms 
asymmetrical. Note also that the 
maximum arc voltage has been 
reduced 50%. This is indirectly a 
measure of the reduced power in 
the arc. 


For additional information: S&C 
Electric Company, 4427 Ravens- 
wood Ave., Chicago 40, Ill. In 
Canada: S&C Electric Canada, 
Ltd., 8 Vansco Road, Toronto 14, 
Ontario. 
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Advanced Ceramic Design of 25 Amp Silicon Diode Increases Reliability 
By Localizing Internal Expansion Under Shock Loads of Temperature 


Germanium Rectifiers 
Reduce Lost Power Costs 
as Much as 45.5%! 


Four years of field experience has 


yielded indisputable facts to indicate : 
that germanium is the best rectifier for 


high-current low-voltage equipment. 


Of the semiconductors available, : 


germanium exhibits the lowest voltage 
drop. This factor alone can mean real 


power savings to equipment users. For 
example, a 10,000 ampere germanium 


power supply operating ten hours a 
day, six days a week will save 912 
KWH per week over a silicon unit of 


the same rating . . . a savings in power ; 
dollars amounting to $948.48 per year! 


These figures are based on an average 
cost of $.02 per KWH. The user who 
pays more for power will save more! 


Pictured here is the International Rec- : 
tifier 500 Ampere Germanium ——— : 
. . the : 
most efficient rectifier available for : 
plating and other electrochemical ap- : 
plications from 1,000 to 200,000 amps. : 


featuring efficiency to 98.9% . 


Write for Bulletin GPR-2S or... 


CIRCLE READER SERVICE CARD NO. 3 


ST 
Technical Article Available: 


Elimination of Surge Voltage 
Breakdowns of Semiconductor 
Diodes in Rectifier Units. 


Write on your letterhead. 


Here is the 25 to 45 amp silicon rec- 
tifier series that really has the “give’ 
it takes to operate with long-term de- 
pendability in the toughest industrial 
applications. Capable of operation in 
temperatures to 200°C, they feature a 
poe Se ruggedness that sets new 
standards of resistance to shock and 
strain. 

Now in full production at Interna- 
tional Rectifier Corporation, these di- 
odes are the result of a completely new 
process in silicon rectifier manufacture. 

The package itself is extremely rigid 
externally, but highly flexible inter- 
nally. Radial and axial stresses crossing 
the unit are taken up by adjoining 
membranes to permit localized expan- 
sion under shock loads of temperature. 
At the same time, the unique case con- 
struction forms a hard shell over the 
rectifier junction, protecting it from vir- 
tually every type of mechanical strain. 

The adaptability of this new device 
to de power supplies for high tempera- 
ture operation make this a major step 
forward in semiconductor manufacture 
that can increase the life and perform- 
ance of your equipment. 

For immediate attention to your ap- 
plication requirements, contact the fac- 


Rating: 50 to 500 volts PIV + 25 te 45 Amps. 


tory or our nearest sales office. Bulletin 
SR-304-A, describing these diodes in 
technical detail is now available. 


CIRCLE READER SERVICE CARD NO. 4 
* * * 


Assembling Your Own Silicon Stacks? 


Write on letterhead for technical article 
“Mounting Methods and Cooling Con- 
siderations —Silicon Stud Mounted Di- 
odes.” Ask for Rectifier News—RN858. 


New Developments Broaden the Application 
Range of the Toughest of Rectifiers .. . Selenium! 


Engineers who really know will tell 
you that the selenium stack is a veri- 
table “brute for punishment!” Over the 
years it has proven to be the most de- 
pendable and versatile rectifier for the 
greatest number of power applications. 
Progressive developments at Interna- 
tional Rectifier have resulted in cell 
types with distinct advantages to equi 
ment where selenium has consistently 
proven best and have also opened new 
areas of application where it will excel. 


52 VOLT CELLS reduce stack size 50% 
as compared to standard cells, and by 
reducing the number of cells, reduces 
forward resistance by 50%, ing im- 
provements in the > ge of power 
supply voltage possible. 


HIGH CURRENT CELLS now deliver twice 
the rectified dc output per sq. in. than 
do the standard cells . . . again reduc- 
ing stack size by 50%. High inverse 
voltage ratings and low forward drop 
are additional advantages. 


Only International Stacks have the 
three features that add up to dependa- 
bility: Fine Grain Selenium Layer 
Platelok Construction and the Patent 
Bellows Spring. 

If you design battery chargers, arc 
welders or mag amp equipment, 
into these advancements. Write direct 
for Bulletins SR-152 and SR-160 or, 
if you prefer... 


CIRCLE READER SERVICE CARD NO. 5 


POR SAME DAY SERVICE ON PRODUCT INFORMATION DESCRIBED ABOVE, SEND REQUEST ON YOUR COMPANY'S LETTERHEAD 
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From Bell Telephone Laboratories... 


Brainpower 


for the brawny 


Nike-Hercules 


The Army’s newest surface-to-air guided missile—the 
lethal Nike-Hercules—is now operational. Because it 
is, no unfriendly plane will be able to fly sufficiently 
high, fast or evasively to escape a fatal rendezvous 
with it. 

For Hercules has a “brain” — an intellect that 
makes it a prodigy among today’s electronic robots. 
Bell Telephone Laboratories developed it. Western 
Electric (prime contractor for the entire missile 
system) is producing it. Douglas Aircraft Company 
is giving it its body. 


This “brain” is a fully integrated guidance sys- 
tem, almost entirely land-based. Only the vital signal- 
receiving apparatus is expendable within the missile 
itself. Other highly practical features: it defies “jam- 
ming,” is completely mobile, is designed in separate 
“building block” units which are replaceable in sec- 
onds—and is deadly accurate. 


Bell Labs scientists and engineers designed the 
world’s largest and most intricate telephone com- 
munications network for the Bell System. They de- 
veloped about half of the Armed Forces’ radar equip- 
ment during World War II. And they pioneered the 
nation’s first successful air defense guided missile 
system — Nike-A jax. 


They were eminently qualified to give Hercules 
the brainpower it needed. 


BELL TELEPHONE LABORATORIES 


World center of communications research and development 


Bai 
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Vigilant acquisition radar for Nike-Hercules first Two tracking-radar antennas, housed in radomes, Two sets of radar data are electronically computed 


detects approach of distant aircraft, pinpoints its take over. One feeds target azimuth, elevation, and plotted. Hercules is “steered” by radio signals, 
location and instantly signals to battery control. range data to computers; other tracks Hercules. then detonated at precise point of interception. 
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There Is No Magic Formula for Producing Substations, 
as Southern States Has Found from 910 Installations 


As much as we like the idea of standardization, the one thing we have learned is 
that there is no cut-and-dried, assembly-line, easy way to produce substations. 

We've been at it 28 years, producing more than 900 substations of all kinds, 
and it has always been tough for us! 

Even stations with essentially the same assignments have endless arrange- 
ments. Infinite combinations of design preclude standardization. Each station must 
be virtually a custom-made project. 

True, hundreds of designs in our files are helpful. Many standard components 
are picked up and used, with ultimate savings to our customers. And the practical 
experience of our design staff guides us around many pitfalls. 

But you can’t escape the fact that supplying substations requires these basic 
functions: skillful engineering, careful detailing, precise coordination of production 
schedules, and delivery on time. At least, that’s what we’ve learned. And that’s 
how Southern States approaches every substation assignment. 

On this basis, you might like to do business with us. We'll welcome your 


inquiry. Just call your Southern States representative or write direct to us. 


SOUTHERN STATES SUBSTATIONS ARE IN USE 
ALL OVER THE NATION 


During the past 28 years Southern States has 
produced 910 outdoor substations for hundreds 
of different customers. The stations range from 
small 5,000 kva units to switchyards exceeding 
1,000,000 kva. Regardless of size, Southern States 
pays close attention to every detail—from the 
single-line wiring diagram to the finished station. 


IN CANADA: Dominion Cutout Co., Ltd., Toronto 
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¥%& MINNESOTA — Interstate Power Company’s Hayward Junction Substation 









% NEW YORK — Consolidated Edison’s Corona Substation 
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% ILLINOIS-— Commonwealth Edison.Company’s Des Plaines’ huketetton 
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In each of these substations Southern States worked closely with the utility, designing and detailing the structures; and supplying 
many components, including structural steel, air break switches, disconnects, buses, cable conductors, connectors, and bus supports, 
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in this age of missile-carrying sub- 
marines, our once protective oceans 


are now avenues for enemy attack. 


circult development — system planning engineers... 


help nab hit-and-run divers 


Missile-packing subs able to “torpedo” Indianapolis 
from either ocean pose a sinister threat...call for 
even higher levels of detection sensitivity as well as 
totally new sub-hunting methods. Apparatus division 
of Texas Instruments has thousands of airborne sub- 
marine detector systems in the fleets of the world, but 
now is expanding its efforts to outstrip the new capa- 
bilities of the new generation of submersibles. Other 
active projects in this division include missile and 
space electronics, early warning, reconnaissance, air- 
ways control, and attack control. Any program you 


choose will be amply supported by the latest facilities 
and implemented by TI’s ability to create basic com- 
ponents or complete systems. 


TI’s brisk, steady growth (20-fold over the past decade 
to a current $90-million volume) creates corresponding 
needs for all levels of talent. Engineers, physicists... 
choose your design or production future — 


TEXAS INSTRUMENTS 


INCORPORATED 
6000 LEMMON AVENUE 


DALLAS 9, TEXAS 


PROGRAMS: advanced military systems studies — air- 
borne early warning — airways control — antisubmarine 
warfare — attack-bomb navigation systems — countermeas- 
ures—engine instrumentation— missile systems— portable 
ground equipment — reconnaissance — space electronics. 


BUILDING-BLOCK EQUIPMENTS: radar — infrared — 
sonar — magnetic airborne detection gear — digital circuits 
— timers — telemetering — intercom — microwave — 
optics — detector cells — engine instruments — transform- 
ers — time standards —and other precision devices. 


come and grow with us... 

Hitch your wagon to the Lone Star... work at a plant 
within the city but away from downtown traffic... 
live within minutes of your work or your play — year- 
around recreational, amusement and cultural activities. 
Please contact — 


Mr. John Pinkston 
apparatus division 





16 Quality Engineering Features: 


1. Vitreous enamel bonds the core and 


base together into one integral unit. 


2. The wire is wound over a solid porce- 


lain core, and each turn is locked 
against shifting by vitreous enamel. Uni- 
form or tapered winding. 


. Close graduation of control, Each turn 
of wire is a separate resistance step. 


. Large, flat surface upon which the con- 
tact brush rides. 


. Metal-graphite contact brush (varied to 
fit current and resistance) insures good 
contact, with negligible wear on the 
resistance wire. 


. Shunt pigtail of ample size carries the 
current directly to the slip-ring. 


7. Large slip-ring of high-current carrying 


Write on company letterhead for Catalog 58 


11. 


ability minimizes mechanical wear and 


provides connection from the moving ~ 


contact to the terminal. 


. Potentiometer use. The rheostats are 


provided with three terminals so they 
can be used as potentiometers or volt- 
age dividers. 


. High strength ceramic hub insulates the 


shaft and bushings from all live parts. 
All sizes will stand a 3000 volt a-c 
breakdown test to ground. 


. The contact arm is a long tempered 


steel spring which assures uniform con- 
tact pressure at all times. Cadmium- 
plated for corrosion resistance. 


Rounded pivot holds contact brush in 
flush-floating contact with wire. 


12. Stops which are keyed to the shaft and 
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WATTS, INCLU- 
SIVE. OTHER MOD- 
ELS ARE SIMILAR, 


base limit the rotation—thus no tor- 


sional strain is imposed on the contact 
arm on stopping. 


. Compression spring maintains uniform 


pressure and electrical contact between 
slip-ring and center lead at all times. 


. Models H, J, G, K, and L: Phosphor- 


bronze retaining ring takes end-thrust. 
Models P, N, R, T, and U: Stop washer 
takes end-thrust. Steel shaft in brass 
bushing provides a wear-resistant, wob- 
ble-free bearing. 


. Ohmite rheostats meet requirements of 


NEMA and EIA (formerly RETMA). 


. There are only ceramic and metal in the 


construction of Ohmite rheostats— 
there is nothing to char, burn, shrink, 
or deteriorate. 





AMPOWER 


Wire size range from 
#2 AWG through 1125 MCM 


Positive attachment and highest conductivity for solid, 


riigelile t-te Mel m@edtelul+liil-to Maes itia tele) 


Wire stops and inspection ports assure 
proper insertion depth of cable 


Double thick tongue for 
double strength in standard 
or special lengths 


Matching Dyna-Crimp precision tool is an electri- 
cally operated, hydraulic tool which combines 
the mobility features of a hand tool with the 
strength and precision of a bench mounted 
press. The tensile strength of the formulated “C” 
crimp which Dyna-Crimp creates approaches 
that of the cable tensile strength. 


Y @ Bell mouth opening 
’ aids in.wire insertions 


Finest annealed copper, electro-tinned 
for maximum corrosion resistance, highest 
conductivity and low temperature rise 


One or two (NEMA) stud holes or blank tongued 


AMPOWER Terminals and 
Splices plus Dyna-Crimp 
tooling are a matched team that 
give you the finest finished 
attachments you can buy... at 
the lowest total installed cost. 
For more information, request 
our new AMPOWER 
brochure... 


ANIP INCORPORATED 


GENERAL OFFICES: HARRISBURG, PENNSYLVANIA 


A-MP products and engineering assistance are available through subsidiary companies in: Canada « England « France « Holland « Japan 
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YOU MAY BE JUST THE MAN TO HELP BURROUGHS 
SQUEEZE A MILLION TRANSISTORS INTO A CUBIC INCH 


OR EXPLORE FIELDS LIKE THESE: 


Statistical approaches to physiological 
processes 


Electro-chemical phenomena 
Radiation effects 

Plasma physics 

Magneto hydro-dynamics 
Electro-luminescence 
Cryogenics 
Superconductivity 


Semi-conductors 


—) 
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And a lot of others 


Burroughs 


Right now—today at Burroughs: plenty of room for excep- 
tional engineers to help create the successors to Burroughs’ 
big line of advanced electronic and electro-mechanical data 
processing equipment. Equipment that ranges from giant 
electronic computer systems to automatic accounting machines 
and more. 


We need men who can help us put the functional equivalent 
of a million transistors into a cubic inch of material. Or men 
who can help us produce equally advanced results in fields 
like those mentioned at the left. 


Men who can thrive on working without strait jackets. 


Men who can get the most out of our heavily budgeted 
research facilities. 


Men who can welcome the security of our cohesive research 
programs. How cohesive? Because their common aim is to 
improve information processing for both commercial and 
military use. How do the programs offer security? Because 
their cohesiveness allows you to shift readily from one to 
another without learning a new technology. 


We want men whose creativity will help us double our $300 
million yearly sales rate fast—and then redouble it even faster. 


Men who are frankly interested in increased responsibility. In 
swift promotion in careers that offer a wide choice of locatidn. 
And, yes, in money. 


Are you as outstanding as these opportunities? Then outline 
your education and experience as briefly or fully as you wish, 
name the field you'd like to help us explore, and get that in- 
formation to A. L. Suzio, Administrator, Corporate Placement 
Services, Dept. 106, Burroughs Corporation, Detroit 32, Mich. 


Burroughs Corporation 


oa “NEW pimensions / IN ELECTRONICS AND DATA PROCESSING SYSTEMS” 
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ud pAissembly ope 
, my Natvar 400 Extruded, 
inyl Tubing protects f 


leads 


A.C.E.C. manufactures? 
single and 3-phase motors 7 
up to 20 HP. A large per 9 
centage of them are used on Be 
farms in Ireland for such ap= 4 
plications as water pumps, @ 
milking machines, graine 
grinders and elevators. 


Typical of these motors 
manufactured is this 3- 
phase totally enclosed sur- 
face cooled motor in an all 
Irish cast-iron frame, ex- 
pertly machined and dy- 
namically balanced to give 
smooth and _ vibration - free 
running. 


m NATVAR corroration 


FORMERLY THE NATIONAL VARNISHED PRODUCTS CORPORATION 


TELEPHONE 
FULTON 8-8800 


203 RANDOLPH AVENUE @© WOODBRIDGE, NEW JERSEY 


NATVAR 
400 


ete 


/RELAND 


CABLE ADDRESS 
NATVAR: RAHWAY, N. J. 


Ireland) Ltd. manu- 

electrical apparatus in a 

plant in Waterford, the 

on the southern coast where 
ailled craftsmen have been mak- 
ing the world-famous Waterford 
glass since the early nineteenth 


century. 


Since these motors and trans- 
formers are used mainly in rural 
areas where servicing would be 
« ostly, they are built to high stand. 
ards of reliability. Natvar 400 
Extruded Vinyl Tubing is used to 
protect and insulate motor and 
transformer leads because of its 
excellent electrical and physical 
properties, particularly resistance 


to heat, oil, moisture and abrasion. 


Natvar flexible electrical insula- 
tions have exceptionally good 
electrical and physical properties. 
You can depend on them. They are 
available throughout the free 
world, and are the same no matter 


where or when they are purchased. 


Natvar Products 


Varnished cambric—cloth and tape 
Varnished canvas and duck 
Varnished silk and special rayon 
Varnished—Silicone coated Fiberglas 
Varnished papers—rope and kraft 
Slot cell combinations, Aboglas © 
Isoglas® sheet and tape 
Isolastane® sheet, tape, tubing 
and sleeving 

Vinyl coated—varnished tubing 
and sleeving 

Extruded vinyl tubing and tape 
Styroflex® flexible polystyrene tape 


Extruded identification markers 


Ask for Catalog No. 24 
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208 American Bridge Towers 


with spans up to 3,345’ 


carry Kentucky Utilities’ new 138-kv line through rugged mountains 


Kentucky Utilities Company, a customer since 1918, 
recently bought 208 more American Bridge towers for its 
new Richmond-Lynch 138-kv line. Running through 
rugged mountainous area, these towers vary from 60 to 
75 feet in height. The longest span is 3,345 feet. 

The single-circuit line is made up of three 556 MCM 
A.C.S.R. conductors and two 14” steel overhead ground 
wires. The weight of each tower is about six tons, mak- 


American Bridge 
Division of 


ing a total weight along the entire line of nearly 1,300 
tons. USS MAn-TEN steel was utilized in these towers 
at critical points where greater strength was required. 

If you are unfamiliar with American Bridge tower 
service, an inquiry will bring detailed information. We 
have the experience, the engineering know-how, and the 
fabricating facilities to design and build any type of 


steel tower to meet your requirements. 
USS and Man-Ten are registered trademarks 


United States Steel 


General Offices: 525 William Penn Place, Pittsburgh, Pa. Contracting Offices in: Ambridge - Atlanta - Baltimore - Birmingham - Boston - Chicago 
Cincinnati - Cleveland - Dallas - Denver - Detroit - Elmira - Gary - Houston - Los Angeles - Memphis - Minneapolis - New York - Orange, Texas 
Philadelphia - Pittsburgh - Portiand, Ore. » Roanoke - St. Louis - San Francisco - Trenton - United States Steel Export Company, New York 











High capacitance for low voltage circuits... 


NEW 
TANTAPAK” 


CAFACTLORS 


SPRAGUE'S TANTAPAKS are the newest members 
of the Tantalex* family of tantalum electrolytic capacitors. 


‘TANTAPAKS have as much as 2400 pf at 10 volts d-c or as little — 





as 140 uf at 75 volts d-c. Five case sizes—ranging from less than 
a cubic inch to a mere 3'/, cubic inches—are identical to Type 
CP-90 paper capacitors. Standard footed and spade-lug brackets 
simplify mounting. All units are dual-voltage rated for operation 


at both 85°C and 125°C under 2000 hour life tests. — 











The construction of TANTAPAK Type 200D capacitors 
assures excellent shock and yjbration resistance. Glass-to-metal 


solder-seal terminals provide positive hermetic sealing. There 





are no electrolyte leakage problems, oorg 
SPRAGUE 
; 200 0 
Porous tantalum anodes give better leakage and temperature 


coefficient characteristics than foil-type capacitor sections of 

















comparable ratings. In addition, the impedance and equivalent 
series resistance of Type 200D are superior to foil units at high One-half actual size, 


tem peratu res and frequencies, 


Get complete information by writing for Engineering Bulletin 


No. 3705. Address request to Technical Literature Section, Sprague ® 
Electric Co., 321 Marshall Street, North Adams, Massachusetts. 
*Trademark ° ene 

the mark of reliability 
SPRAGUE COMPONENTS: 
CAPACITORS « RESISTORS e MAGNETIC COMPONENTS e TRANSISTORS e INTERFERENCE FILTERS e PULSE NETWORKS 


HIGH TEMPERATURE MAGNET WIRE e CERAMIC-BASE PRINTED NETWORKS ° PACKAGED COMPONENT ASSEMBLIES 
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Courtesy Fabian Bachrach 


eA Salute to the 


eAmerican Institute of Electrical Engineers 


It will be a notable event not only in the development 
of engineering but in our national history when the American 
Institute of Electrical Engineers celebrates its Seventy-fifth 
Anniversary. 


That the Electrical Engineers have in this time added 
immense comforts and economic advancement of the Ameri- 
can way of life needs no saying. But great honors are due the 
Institute for its promotion of the science and its guardianship 
of the ethics of the profession. 


The Institute aside from its own accomplishments is one 
of the “Founding Fathers” of a multitude of other engineering 
societies which have grown with the years and advancing 
knowledge. 


It has been a satisfaction to me over the years that I am 
enrolled among you as an honorary member. 


Herbert Hoover 


19sS9 


75 Years— 
A Prologue to the Future 
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Position on Organization 
of the Engineering Profession 


A report prepared by the Intersociety Relations 
Committee of AIEE and approved by the Execu- 
tive Committee. This report was presented to the 
Board of Directors of Engineers Joint Council 
(EJC) in response to a request to the constituent 
societies to prepare statements evaluating the 
work of EJC and suggesting areas for its future 
’ development. 


HE BOARD OF DIRECTORS of AIEE, meeting 

in San Francisco, Calif., June 28 and 29, 1956, 

adopted a proposal regarding organization of the 
engineering profession of the United States which has 
since come to be known as the Functional Plan. Having 
spent some time sitting as a “Committee of the Whole” 
to discuss all aspects of the matter in detail, the Board 
reconvened to take the following actions: 


1. Voted to adopt in principle, and actively to sup- 
port, three organizations of a character approximating 
the present Engineers’ Joint Council (EJC), Engineers’ 
Council for Professional Development (ECPD), and Na- 
tional Society of Professional Engineers (NSPE) with 
certain functional modifications (as recommended by 
the Committee of the Whole) as currently most suitable 
to serve the over-all needs of the engineering profession. 

2. Voted to request the President to appoint a special 
committee to draft, subject to Board approval, a state- 
ment to the members and other interested parties, set- 
ting forth the proposed AIEE position on intersociety 
relations as recommended by the Committee of the 
Whole. 

3. Voted to request the President to appoint a com- 
mittee with instructions to approach NSPE with the 
suggestion that its membership be opened, for a period 
of years, to nonregistered engineers holding suitable 
grades in technical societies subscribing to ECPD uni- 
form membership grade standards. 

4. Voted to rescind the instructions to AIEE repre- 
sentatives on the EJC Board of Directors to work for the 
development of EJC into an individual membership 
type of unity organization.” 


Action no. 4 related to long-standing instructions to 
AIEE representatives on the EJC Board of Directors to 
work for the development of EJC into an individual 
membership type of unity organization. Under the 
Functional Plan there would be no point in making 
EJC over in this way. 

The functional modifications referred to in action 
no. | provided that EJC would relinquish its activities 
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in the fields of employment conditions, labor legislation, 
practice of engineering, social security legislation, and 
certain kinds of surveys (the more recently initiated 
activity in engineering education would likewise be con- 
sidered inappropriate); that ECPD would relinquish its 
interest in the practice of engineering; and that NSPE 
would relinquish its activities in the fields of technical 
education and young engineers. 

Fig. 1 shows the Functional Plan. 

EJC would function primarily as a co-ordinating body 
for technical matters crossing the boundaries of the vari- 
ous disciplines. It would retain its interest in the recog- 
nition of specialties, honors for engineers, National En- 
gineers Register, and relations with corresponding 
bodies in foreign countries. It would continue function- 
ing in such fields as national water policy and national 
transportation policy. It would function in an advisory 
capacity to the Federal Government in the engineering 
field in a manner similar to the functioning of the Na- 
tional Academy of Science in the scientific field. It 
should concern itself with the restoration abroad of re- 
spect for American engineering accomplishments, which 
we understand has recently suffered a decline. It would 
keep alert to the need for service to the engineering pro- 
fession in newly developing fields of broad scope, such 
as nucleonics, and would take the initiative in arranging 
for such coverage by appropriate groups of its con- 
stituent societies, in order to prevent the formation of 
splinter groups. This is the “technical” group of activi- 
ties. 

ECPD would continue its interest in the education 
and development of young engineers, the establishment 
of standards for engineering education, the accredita- 
tion*of engineering curricula, and the canons of ethics. 
This is the “educational” group of activities. 

NSPE would continue its activities relating to regis- 
tration of engineers and economic considerations in the 
employment of engineers, including salaries and fees. It 
would be responsible for promulgating rules of be- 
havior in conformity with the ECPD canons of ethics 
and for legal enforcement of discipline under these 
rules. These rules would be formulated with the co-op- 
eration of ECPD. NSPE would be the spokesman for the 
profession in matters of legislation of interest to engi- 
neers at the national level, and its constituent state so- 
cieties and local chapters would perform a similar func- 
tion at the state and local levels. It would be responsible 
for public relations to enhance the social and economic 





A report from the AIEE Intersociety Relations Committee, Elgin B. Rob- 
ertson, chairman, W. J. Barrett, T. M. Linville. Report presented to the 
Board of Directors of EJC at its meeting of Nov. 21, 1958. 
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standing of the engineering profession as a whole. The 
other societies would, of course, be free to conduct such 
public relations activities as they consider appropriate 
in their own specific fields. The activities allocated to 
NSPE are those in the “professional” group. 

With regard to surveys of the profession, these would 
be the function of EJC when related to technical mat- 
ters. When the subject to be surveyed is political or has 
to do with economic welfare and working conditions of 
engineers, it would be a responsibility of NSPE. 

It is not contemplated under tne Functional Plan 
that AIEE would discontinue any of its interests or 
activities or any of the services which it customarily has 
been giving to its members, including students. Because 
of the variation in conditions affecting engineers in the 
various disciplines, it is contemplated that the Founder 
Societies and other similar groups will continue to main- 
tain committees on such matters as education, registra- 
tion, professional conduct, etc., for liaison with ECPD 
or NSPE, as the case may be, to insure that those groups 
are kept informed as to the particular viewpoints of the 
various disciplines, 


REGISTRATION AND NSPE 


IT Is CONTEMPLATED under this plan that the great 
majority of engineers would be affiliated with NSPE as 
well as with one or more of the societies which are con- 
stituents of EJC and ECPD. It will be noted that action 


no. 3 provided for a suggestion to be made to NSPE, 
without imposing this as a condition related to action 
no. 1. During subsequent meetings of the AIEE Board, 
it was decided that if NSPE would adopt this sugges- 
tion, AIEE would urge all of its members to affiliate 
with NSPE, whether registered or not. 

AIEE has for many years recommended to its mem- 
bers that they take steps to register as professional engi- 
neers. We believe that this is an essential step in the full 
development of the engineer, whether he be a consultant 
or employed in Government or industry. We urge all 
young engineers to register in their states as early in 
their careers as possible. If this advice is heeded by mem- 
bers of all the Founder Societies, it is obvious that the 
time will come when the same people who make up 
those societies will be the members of NSPE, or at least 
eligible for membership in NSPE. It is believed that 
NSPE can put itself immediately in a much stronger 
position to carry out the responsibilities proposed for it 
by the Functional Plan if, for a period of years, it will 
open its membership to nonregistered engineers who are 
otherwise qualified as evidenced by their holding suit- 
able grades of membership in those societies which sub- 
scribe to ECPD uniform membership grade standards. 
This is the reason for making this suggestion to NSPE 
as an interim measure and offering, if it is accepted, to 
urge all of our members, both registered and nonregis- 
tered, to join NSPE. NSPE already recommends that all 
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"TECHNICAL" ACTIVITIES 





"EDUCATICNAL" ACTIVITIES 





"PROFESSIONAL" ACTIVITIES 





Engineering Sciences 

Honors for Engineers 
International Relations 
National Engineers Register 
Nuclear Congress 

Recognition of Specialties 
*Surveys 

National Water Policy 

UNESCO 

World Power Conference 
Committee on Large Dams 
Engineering Manpower Commission 
National Transportation Policy 
National Eng'g Advisory Group 
World Prestige of American Eng'g 
Coverage of New Technical Fields 


Guidance 


Training 


Ethics 














Education 
Student Development 


Recognition 
Information 


Accrediting Curricula 
Technical Institute Program 





Registration 
Employment Practice 
Salaries & Fees 
Engineers in Industry 
Engineering Practice 
Ethical Practice 
Board of Ethical Review 
Awards 

National Affairs 
National Defense 
Public Relations 
*Surveys 

Legislative 














*EJC-—-When the subject is technical. 





NSPE—When the subject is political, or economic welfare, or working conditions of engineers, etc. 


Notre: UET, Conference Board for Industry, AAAS continue to function as at present. 


Fig. 1. Functional plan for the engineering profession. 
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of its members join their appropriate technical societies. 

NSPE has not as yet adopted the AIEE suggestion 
with regard to membership at the national level. How- 
ever, after analysis of the results of a questionnaire dis- 
tributed to all of its state societies and local chapters, it 
took formal note of a considerable expression of opinion 
of its members in favor of considering the extension of 
membership in NSPE in any reasonable way to assist in 
the implementation of the Functional Plan, which it 
approved in principle. NSPE therefore decided not to 
change membership requirements at the national level 
“at this time” (June 1958) but recommended that the 
several state societies take such steps as may be neces- 
sary to admit properly qualified persons to membership. 
It should be noted that many of these state societies now 
admit nonregistered engineers, in some proportion, to 
membership. 

Late in September 1958, AIEE sent out a question- 
naire to its 13,905 Fellows and Members in the United 
States to find out how many were registered, how many 
of those were members of NSPE, and how many of the 
nonregistered would join NSPE if the discussed sugges- 
tion were accepted. Of the questionnaires, 71% were re- 
turned, but a surprisingly large number had to be dis- 
carded either for failure to answer completely or be- 
cause of inconsistencies between the replies and the in- 
structions, A total of some 7,400 replies were valid (53% 
of total mailed out). Of these, 63% stated that they were 
registered, Of those registered, 46% stated that they are 
members of NSPE. Of the nonregistered group, 71% in- 
dicated that they would join NSPE if given the chance. 
AIEE is still hopeful that NSPE will provide the oppor- 
tunity for these men to join. 


UNITY ORGANIZATION 


AIEE 1s NoT opposep to the establishment of one 
unity organization for engineers. In the discussion of 
the Committee of the Whole which led up to the adop- 
tion of the Functional Plan, it was recorded that we 
should take no position for or against the establishment 
of such a unity organization at this time. 

The establishment of a unity organization would not 
be inconsistent with the Functional Plan. It could take 
either of two forms. It could be a co-ordinating council 
made up of representatives of EJC, ECPD, and NSPE. 
Since the fields of activity of the respective organiza- 
tions would be clearly defined and limited by the Func- 
tional Plan, such a co-ordinating council would prob- 
ably serve principally to insure against overlapping or 
duplication of interests and as a symbol of complete uni- 
fication of the profession. It should require little or no 
staff and its budget could be very small. 

Alternatively, the unity organization could be an in- 
dividual membership society with dues paid by all mem- 
bers of all the underlying societies and with officers 
elected by the direct vote of all those members. Such a 
unity organization would be stronger than a top co- 
ordinating council because of its large individual mem- 
bership. With its officers and governing body elected by 
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all the members directly, it would be in a position to 
speak with authority and would have the power to take 
action promptly on its own. responsibility. 

In declining to express itself for or against the estab- 
lishment of an over-all unity organization in connection 
with the proposal of the Functional Plan, AIEE felt that 
a step of this kind should be deferred for a few years 
until experience has been gained with the operation of 
the Functional Plan as a guide to the proper type of 
unity organization, if one should then appear to be de- 
sirable. 


MERGER OF ECPD AND EJC 


THERE HAS BEEN considerable discussion recently of a 
proposal to consolidate ECPD with EJC and to set this 
up as the top unity organization with three “divisions” 
active in the technical, educational, and professional 
fields. It is proposed that NSPE become one of the con- 
stituent societies. Under this plan the present ECPD 
organization would presumably continue to function as 
the “educational division” of the proposed council type 
of unity organizations. The proposal makes no state- 
ment that NSPE would become the “professional divi- 
sion” of the organization. Some proponents of the plan 
have indicated that NSPE would probably be given re- 
sponsibilities in this area gradually “as they demon- 
strated their ability to handle them.” It is certain that 
NSPE cannot accept this. Recognition must be given 
to the fact that NSPE is one of the largest engineering 
societies, that it has been in existence for many years, 
that it is growing, and that it has been doing excellent 
work in the field assigned to it by the Functional Plan. 

The proposal for the consolidation of ECPD and EJC 
with three divisions is silent as to the form of organiza- 
tion of the “professional division.” Inasmuch as legisla- 
tion affecting engineers, to take one example, may be at 
the national, state, or local level, it should be obvious 
that to do an effective job in this area would require 
committees and staff in every state as well as committees 
in every county throughout the country. This would be 
a tremendous undertaking for the proposed joint coun- 
cil, would take many years to accomplish,‘and involve 
tremendous expense. NSPE through its constituent state 
societies and local chapters already has this organization 
and it is doing business. For the proposed joint council 
to undertake to duplicate this would not appear to be 
good “engineering.” In fact, for the professional division 
of the proposed joint council to engage in all of the 
activities proposed for NSPE under the Functional Plan 
would undoubtedly result in doubling the members’ 
dues. 

And what would be gained? It is the state society of 
professional engineers that is already recognized as the 
spokesman for engineers in the state. In New York, for 
example, members of the state legislature say that the 
engineers they can readily recognize, in the public view, 
are those who are registered and the only society they 
can look to is the state society of professional engineers. 
Legislation affecting engineers is referred to that society 
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and its disposition is practically decided by the attitude 
of the society. Conversations with O. D. Heck, Speaker 
of New York State Assembly, and others during January 
and February 1958 have confirmed this situation. The 
Governor also frequently takes counsel with the society’s 
officers. This is the picture in other states as well. Does 
the suggested new joint council expect to be able to set 
up organizations in all the states and have these ac- 
cepted by the state governments as the voice of the 
profession in place of the existing state societies? Or 
does it expect to have its voice heard in addition to, 
and perhaps sometimes in opposition to, the state socie- 
ties? Or does it propose merely to claim the authority 
to represent the profession in this field and let NSPE 
continue to do the actual work? 

As a matter of fact, AIEE is unable to see how this 
organization could be established with a “professional 
division” without duplicating the committees that al- 
ready exist within NSPE. Thus, an impossible situation 
would be created for NSPE in which its functions would 
be taken over by the new organization. This would 
foster serious conflict and disunity. The new organiza- 
tion would be at a disadvantage because its financial 
income would be small compared to the dues income of 
NSPE. Also, its strength, influence, and activities in 
local communities would be comparatively small. 

Moreover, ECPD stands now as a body reflecting 
credit and unity on the engineering profession, lending 
distinction and responsibility to its officers and chair- 
men, with its accreditation a cornerstone in the admin- 
istration of many state registration regulations. There 
appears, to AIEE, to be little to be gained and much to 
be lost by merging it into an organization in which the 
seeds of incompatibility are inherent so long as a “‘pro- 
fessional division” is considered, 


TAXATION 


THE OPINION has been expressed that we should not 
allow tax classifications to govern in our choice of a 
form of organization, but that we should set up what we 
think is best to accomplish what we wish to do and let 
the chips fall where they may. Generally speaking, no 
one can take exception to this logic. At the present time, 
however, we should do nothing that might prejudice the 
tax classification that the Founder Societies and United 
Engineering Trustees (UET) now enjoy, especially since 
the Founder Societies are seeking $5 million from indus- 
try and $3 million from members as contributions to the 
cost of the proposed new United Engineering Center 
contending that such contributions are tax-deductible 
to the donor because of the 501 (c)3 classification of 
UET and the Founder Societies. Likewise, contributions 
and bequests are received from time to time by En- 
gineering Societies Library and Engineering Founda- 
tion, which are departments of UET. This will continue 
indefinitely, we hope. The Board of Trustees of UET 
have applied for real estate tax exemption on the new 
building and have been told that this will depend upon 
the tax status of all the occupants of the building. De- 


FEBRUARY 1959 


Position on Organization of the Engineering Profession 


cision by the City of New York is being withheld at 
present. If real estate tax has to be paid on the new 
United Engineering Center, this will add materially to 
the costs of the Founder Societies. 

EJC and ECPD are attempting at present to secure 
501 (c)3 classifications. Their merger into a joint coun- 
cil with the three divisions contemplated might pre- 
vént getting such classification for either or both, and 
might react on the classification of the Founder Societies 
and UET. 

Under the Functional Plan, there should be no ques- 
tion about EJC and ECPD getting a 501 (c)3 classifica- 
tion, although recent developments indicate that revi- 
sion of the ECPD charter to describe its functions cor- 
rectly would probably be necessary. The only society «n- 
titled to a 501 (c)6 classification under the Functional 
Plan would be NSPE, which already has that classifica- 
tion because of its avowed objectives, and which has its 
own headquarters in Washington, D. C. 


RECOMMENDATION 


AIEE APPEALS most urgently that no action be 
taken, such as is proposed, that we believe will disturb 
the compatibility that has existed in EJC, and ECPD. 

It was in the spirit of fostering this compatibility 
that the Functional Plan was conceived by AIEE. A 
few years of trial of the Functional Plan would provide 
a background upon which to decide on the desirability 
and preferable type of unity organization. 





Opto-Electronic Telescope 


The heart of a new “optoelectronic” telescope, de- 
veloped by the U. S. Air Force, is a new camera pick-up 
tube, perfected by the Westinghouse Electric Corpora- 
tion. The tube is three to four times more sensitive to 
white light than tubes previously used for telescopes. 
Because it is particularly sensitive to longer wave lengths 
in the spectrum from yellow to red, the tube can pro- 
duce daylight pictures of the moon and planets never be- 
fore possible. It is now in operation at Wittenberg Col- 
lege in Springfield, Ohio. 

R. K. H. Gebel, who conceived this opto-electronic 
system, and Lloyd Wylie, a professor of astronomy, 
have already used the telescope to produce a com- 
posite photograph of the full moon which is made up 
of more than 200 separate pictures. Forty inches in di- 
ameter, the composite picture shows details invisible to 
ordinary photography methods such as the rays of the 
crater Tycho. 

The opto-electronic telescope operates essentially as 
a closed circuit television system. Images picked up 
through the telescope are transformed into electrical 
impulses by the camera tube, and are made visible on a 
cathode ray tube after passing through a video ampli- 
fier. Photos are then made from the picture tube, 
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Electrical Features of Indian Point 


Nuclear Electric Generating Station 


T. D. REIMERS 
FELLOW AIEE 


A nuclear electric generating station, using a 

pressurized water type reactor, is under con- 

struction by the Consolidated Edison Company 

at a site about 24 miles north of New York City. 

The electrical features, particularly as they differ 

from those of a conventional plant, are de- 
scribed. 


NUCLEAR electric generating station is being 
A built by the Consolidated Edison Company of 

New York on the Hudson River at Indian Point 
about 24 miles north of-New York City. The reactor is 
of the pressurized water type, using a mixture of highly 
enriched uranium oxide and thorium oxide as a fuel. 
It will operate at 1,500 pounds per square inch, gauge 
(psig) and an average coolant temperature of 501 F. 
The primary coolant system consists of four parallel 
loops which circulate demineralized light water be- 
tween the reactor vessel and the steam generators. Two 
canned motor pumps circulate the water in each loop. 


Fig. 1. Aerial view, Indian Point nuclear station. 


The steam generators produce steam at 449 F and 405 
psig. This steam will pass through an oil-fired super- 
heater to raise the temperature to 1,000 F and deliver 
2,200,000 pounds of steam per hour to the turbine at 
this temperature and 355 psig. The turbogenerator is 


a tandem-compound 1,800-rpm condensing unit with 
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an estimated gross operating capacity of 275,000 kw. 

The reactor, steam generators, and primary circulat- 
ing pumps are housed in a pressure-tight 160-foot- 
diameter steel sphere. To protect the public and per- 
sonnel who will operate this unit and adjacent units in 
case of an accident in the sphere, an external radiation 
shield of concrete 3 to 6 feet thick surrounds the steel 
sphere. Fig. 1 is an aerial perspective sketch indicating 
the general arrangement of the completed plant. Fig. 2 
is an elevation showing the location of the main plant 
components. 

It has been our aim to make the design of the electri- 
cal features of this plant conform as closely as possible 
to that of our conventional plants. In most respects we 
have maintained these features. However, particularly 
for the nuclear portion of the plant, there are certain 
requirements at the present state of reactor development 
which necessitate modification of conventional electrical 
designs. This article deals particularly with these differ- 
ences and the design modifications which result. 

Reactor safety requirements suggest changes in the 
auxiliary power supply, control sources and controls, 
and instrumentation. To insure safe operation, con- 
siderable reactor instrumentation is duplicated and 
triplicated. Very little instrument duplication is pro- 
vided in the conventional plant. 

Radioactivity, humidity, and temperature in the 
sphere present an insulation problem. In addition, the 
large capacity of the generator with respect to a high- 
impedance tie through an adjacent company’s system 
presents a stability and voltage regulation problem 
under certain operating conditions. 


AUXILIARY POWER SUPPLY 


FoR CONVENTIONAL unitized generating units we have 
been providing one start-up source from an adjacent 
substation for the unit auxiliary power bus and have 
transferred this bus to the generator as a supply source 
as soon as this unit was synchronized to the system. In 
the event of the unit being automatically cleared from 
the system by operation of protective relays or boiler— 
turbine-generator sequence trips, the supply to the 
auxiliary bus becomes de-energized. Under this condi- 
tion, some lighting and a few small essential auxiliaries 
are automatically transferred to the start-up source. 

In the reactor plant, it is desirable to maintain, at all 
times, a supply of power to as many as possible of the 
reactor’s electrically driven auxiliaries. To prevent pos- 
sible reactor core damage in a “scram” operation, it is 
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necessary to maintain service to at least one primary cir- 
culating pump, one seal make-up pump, one boiler feed 
pump, electrical control and instrumentation sources, 
other small essential equipment, and essential lighting. 

To provide this reliability, the 13-kv auxiliary power 
bus has been designed in four sections. One bus is sup- 
plied from the generator terminals, two busses are each 
supplied by a feeder from different bus sections of an 
adjacent distribution substation, and the fourth bus is 
supplied through a step-down transformer from a 138-kv 
tie feeder to the neighboring Orange and Rockland 
Electric Company system. Fig. 3 is a one-line diagram of 
the main connections and the auxiliary system. 

Normally, the four 13-kv auxiliary bus sections are 
operated with the bus tie breakers open. When the 
normal supply to a bus section becomes de-energized, 
that section may be tied manually to another section. 
No automatic transfer is provided for the 13-kv busses. 

Each 13-kv light and power bus section has one feeder 
supplying load in the nuclear portion of the plant and 
one feeder supplying load in the conventional part of 
the plant. 

These 13-kv feeders supply 937-, 1,250-, 2,000-, and 
2,500-kva sealed dry-type transformers in load-center 
substations located close to the large auxiliary motors 
or load areas. Each 1,600-hp coolant pump motor is sup- 
plied from its own 2,300-volt grounded-Y load center. 
All other load centers supply 440 volts grounded ‘Y 
except for two 125/216-volt grounded-Y units supplying 
lighting and small auxiliaries. 

Automatic throwover from its normal load center 
source to a source fed from a different 13-kv bus section 
is provided for the following equipment: 


1. One fresh water cooling pump and one river water 
cooling pump for the nuclear plant cooling require- 
ments 


2. Generator exciter motor—generator set 

3. Valve motors 

4. Essential turbine shutdown auxiliaries 

5. One battery charger of each d-c control voltage 
system 

6. Main turbine auxiliary oil pump 

7. Fire pumps 


Remote manual transfer is provided for the following 
equipment: 


. Spent-fuel cooling pump 

. Process transfer pump 

. Decay-heat cooling pump 

. Seal and make-up pump 

. Pressurizer heater group 

. Containment cooling fan 

. Control-rod hydraulic-pump motor 


CONTROL AND INSTRUMENTATION SUPPLY 


IN THE CONVENTIONAL PLANTS, control power is sup- 
plied at 125 volts d-c from two busses, each having a 
battery and a rectifier or motor—-generator set. Control 
centers are fed from both busses through interlocked 
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automatic throwover switches. The 125-volt 60-cycle cir- 
cuits for instrumentation are supplied from a bus fed 
from two 125/216-volt load centers through an inter- 
locked automatic throwover switch. 

In the nuclear plant, much of the reactor instrumen- 
tation requires an exceptionally reliable 125 volt ac 
supply for electronic circuits used in monitoring reactor 
operation. Severe voltage dips or an interruption of 
even a cycle to this a-c instrumentation supply would 
cause scramming of the reactor. 

To provide this reliable supply, 3-unit motor—gener- 
ator sets have been specified, each having a normal drive 
motor supplied from one of the 440-volt 3-phase 60-cycle 
load centers, a d-c generator connected to a 125-volt d-c 
battery bus which acts as a motor when the normal a-c 
































Fig. 2. Elevation, Indian Point station. 


drive supply becomes de-energized, and a 125/216-volt 
§-phase 60-cycle generator. 

The connections of these sets are shown in Fig. 4. 
Each of two of the sets normally supplies separate 125- 
volt d-c control and 125/216-volt 60-cycle instrument 
busses. The third set, which is supplied from an essen- 
tial 440-volt bus, can be connected to either of the 
d-c control and a-c instrument busses through remote- 
operated selector switches. 

Normally, these busses will be operated as shown in 
Fig. 4. The spare motor-generator set may be connected 
to either one of the d-c control busses DC-1 or DC-2 and 
the instrument supply busses 60-1 or 60-2. The respective 
busses would be tied only in the extreme emergency 
when the spare set is the only one available. 

Important 125-volt d-c control centers will have a 
supply from each of the two control busses connected 
to it through an interlocked automatic throwover. The 
momentary interruption occurring during this transfer 
does not affect the operation of any, equipment con- 
nected to this system, since no normally energized equip- 
ment is supplied from this system. 

Half of the nuclear instrument circuits requiring a 
reliable supply will be fed from each of the two 125- 
volt 60-cycle instrument busses. In the event that the 
normal a-c motor driving the associated a-c generator is 
de-energized, the set will continue to be driven from the 
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battery of the 125-volt d-c bus by means of the d-c 
generator now operating as a motor. In such instances, 
the battery can usually be relieved by connecting the 
spare motor—generator set to the affected busses. In the 
extreme condition of losing the 440-volt supply to all 
the motor-generator sets, the reactor will have been 
scrammed by the safety protective system, and only a 
few instruments will have to be kept in service to moni- 
tor the conditions in the reactor core. By manually 
switching off all other circuits, the essential monitoring 
equipment can be operated by one of the a-c generators 
driven from the battery for at least 24 hours. 

The reactor rod control system requires a 400-cycle 
power supply for magnetic amplifiers. This supply must 
also be exceptionally reliable, because its loss for only 
5 milliseconds will cause the reactor to scram. This sup- 
ply is obtained from a 3-unit motor-generator set with 
a flywheel consisting of two 440-volt 60-cycle motors, 
each fed from a different auxiliary power source, driv- 
ing a 400-cycle 120-volt generator. The loss of either 
normal 60-cycle supply source can be tolerated without 
any effect upon the 400-cycle power supply. A normally 
shutdown spare set is installed for this system. In addi- 
tion, a 48-volt d-c system is used for alarm circuits and 
for remote operation of switchgear. 


NUCLEAR INSTRUMENTATION 


[THE NUCLEAR INSTRUMENTATION differs from conven- 


tional boiler instrumentation in several ways: 


1. The primary variable is neutron density in the 
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Fig. 4. D-c control for 60-cycle instrumentation and 400-cycle control 
systems. 


reactor, as compared with fuel firing rate in a conven- 
tional boiler. 

2. The range of the variable is from 10°% to 150% 
of power level, as compared with 1% to 100% for a 
boiler furnace. 

3. The nature of the variable displayed and recorded 
is “log power level” and “linear power” as compared 
to temperature, steam flow, etc. 


Another important distinction is that the nuclear in- 
strumentation provides the information required for 
control and for the safety system, whereas on conven- 
tional furnaces the control and safety systems are en- 
tirely separate. 

The proposed nuclear instrumentation (Fig. 5) will 
provide 10 separate channels of information. These 10 
channels divide into two groups, distinguished by their 
operating range. The first four channels are strictly 
start-up ranges covering the power level from start-up 
neutron source (10°%) to 0.1% of full load. 

The other six channels overlap the upper end of the 
start-up range of power level and extend to 150% of full 
power. These are divided into two groups a which 
three channels provide log level and period* informa- 
tion from 10 8% to 100%, while the other three chan- 
nels display linear power level from 0.1% to 150%. 

There is intentional duplication and 2-decade over- 
lapping because of the extreme importance of this in- 
strumentation to both the operators and the safety sys- 
tem. Thus, channel 2 duplicates channel 1, both oper- 
ating from neutron counters and providing indication 
of log count rate and period, which operate indicating 
instruments and recorders and, through an “auction- 





* The term “period” is a measure of the time in seconds for the power 
to change by the factor g (= 2.718). 
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eering” device for log count rate and period, provide a 
signal from the higher of the two channels for optional 
use in the safety system. The auctioneering device is an 
electronic device which chooses the higher (or lower) 
of two signals and passes on the chosen signal. 

Similarly, channel 4 duplicates channel 3, both pro- 
viding log count rate and period information in the 
range of 10°°%, to 0.1% of full power, Auctioneering 1s 
used as in channels | and 2, and signals of count rate 
and period are available for optional use in the safety 
system. These channels also supply indicating instru- 
ments and recorders. 

Channels 5, 6, and 7 are triplicates. They measure log 
power level and period in the range from 10°% to 
100%, supplying indicating instruments and recorders 
and providing a signal to the safety system from each 
channel. These safety system signals are “fail safe” in 
that zero signal denotes a hazardous condition. If one 
of the three channels delivers a zero signal, an alarm 
indication is initiated. A second zero signal from these 
three channels causes the safety system to scram the 
reactor. 

Channels 8, 9, and 10 are also triplicates. They pro- 
vide indicated and recorded information of linear power 
level in 0.1% to 150% of full load. In addition, they 
provide safety system signals with the same features as 
channels 5, 6, and 7. Furthermore, these channels fur- 
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Fig. 5. Reactor protection 


nish signals to the automatic control system and the 
flux-flow computer. This device computes the ratio of 
the reactor neutron-flux level to coolant flow and func- 
tions as a component of the reactor control system. 
All of the reactor instrumentation involves neutron 
counters of various types, electronic amplifiers of the 
tube and magnetic designs with power supplies, auc- 
tioneering and averaging circuitry, etc., which is to be 
installed in enclosed, ventilated cubicles in groups such 
that a fire in any one cubicle will not affect more than 
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one channel. Temperature of the atmosphere in each 
cubicle will be monitored. 

Since 1953, Consolidated Edison has been using an 
integrated automatic trip protection system for turbine- 
generators and boilers, which was described previously." 
This protection has proved very satisfactory in detecting 
undesirable conditions not immediately recognizable by 
the operator and in reducing the extent of damage. The 
system has been shown to be very reliable, and false 
tripping has been held to a minimum.” 

In the instance of the nuclear plant, essentially the 
same automatic protection will be provided for the tur- 
bine and superheater as normally would be provided 
for the turbine and boiler. Fig. 5 shows the additional 
protection for the nuclear reactor and its interconnec- 
tion with the superheater, turbine, and general protec- 
tion. In Fig. 6, the over-all automatic protection of 
the reactor, the superheater, and the turbine-generator 
are shown. 


INSULATION PROBLEMS IN REACTOR SPHERE 


ELECTRICAL INSULATING MATERIALS in the nuclear 
sphere will be subjected to conditions considerably more 
severe than in conventional power plants. Ambient tem- 
peratures of 45 to 65 C are expected to exist normally 
in the nuclear sphere, as compared to 40 to 50 C in the 
conventional plant. Humidity conditions in the sphere 
will be more severe and may, at times, approach 100%, 
relative humidity. 

Electric equipment in the sphere will be normally 
subjected to radiation of 50 to 150 roentgens per hour, 
a problem which does not exist at all in conventional 
plants. 

All power, control, and instrumentation cables enter- 
ing the sphere must be so installed as to prevent leakage 
at operating pressures up to 25 psig which may occur 
during an accident in the reactor. 

To minimize difficulties associated with electrical in- 
sulating materials under these more severe conditions, 
every effort has been made to place electric equipment 
outside the sphere. This will also aid in maintenance, 
inasmuch as the radiation level prohibits employees 
from entering the sphere under operating conditions. 
All major contactors, switches, and similar equipment 
are located outside both the sphere and concrete radia- 
tion shield. Limit switches. and terminal boards which 
have to be located in the sphere are of glass base mate- 
rials with silicone impregnants. Such devices generally 
will be in watertight housings. There are some 75 elec- 
trie motors in the sphere, ranging from fractional to 
1,600 hp. 

All motors in the sphere will be totally enclosed and 
will have Class H insulation for maximum resistance to 
temperature and radiation effects. The primary circulat- 
ing pump motors are of the “canned” type. 

Motor circuits will be glass tape silicone rubber im- 
pregnated lead covered cable. The cable will be wiped 
to glands at the gasketed motor terminal box. Cables 
rated for 2,300 volts, such as those used for the 1,600-hp 
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coolant pump motors, as well as other large 440-volt 
cables, will be terminated at the sphere wall in solder 
seal potheads whose metal body is welded to the sphere 
wall with the porcelain section outside the sphere and 
with the lead sheath of the cable wiped to the pothead 
gland inside the sphere. 

Small low-voltage power and control cables will be 
lead covered and will be brought into the sphere 
through wiping glands, as shown in Fig. 7. The several 
. insulated conductors will be sealed in this sleeve with 
a suitable filling compound which hardens, fills in the 
spaces, and seals to both the individual conductor in- 
sulation and to the sleeve. Investigations and tests are 
now in progress to select the most suitable wire insula- 
tion material and filling compounds for this purpose 
and for withstanding the radiation and temperature 
effects. 

Both the potheads and the smaller wiping sleeves which 
penetrate the sphere must hold the 25-psig pressure pos- 
sible in the sphere in the event of a reactor accident. 
They will be designed for twice this pressure. 

Outside the sphere, the cable insulation for 
440-volt power 


2,300- and 
cables and for control cables will be 
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ozone-resisting compound rubber, as used in our present 
stations. 


CONNECTION OF NUCLEAR GENERATOR TO SYSTEM 


THE CONNECTIONS of the Indian Point nuclear electric 
generating plant to the Consolidated Edison and neigh- 
boring systems are shown in Fig. 8. The unit feeds at 
138 kv into the new Buchanan substation located about 
34, mile from the generator. This substation has two 
138-kv ties to Consolidated Edison’s Millwood substation 
and one 138-ky tie connected to Orange and Rockland 
69-kv system at Lovett generating station through a 
step-down autotransformer. Note that there is another 
tie loop from Lovett through the Orange and Rock- 
land—Central Hudson—Niagara Mohawk systems back to 
Millwood substation. 

The connection of this machine at a point on the 
systems having two large-capacity low-impedance ties on 
common towers in one direction and a single high- 
impedance tie through smaller systems in the other di- 
rection presents some operating problems should the 
Buchanan-Millwood lines become opened for any 
reason. 
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- INTERIOR OF NUCLEAR SPHERE 


Fig. 7. Cable penetration through sphere. 


Either of the Buchanan—Millwood lines alone is ade- 
quate for the transmission of the 275-mw capacity of 
this new nuclear-powered generator to the system. If 
both of these lines are out of service, only about 75 mw 
of the total output can be absorbed locally and trans- 
mitted satisfactorily through the high-impedance ties of 
the Orange and Rockland—Central Hudson-—Niagara 
Mohawk systems. 

Network analyzer studies indicate that the simulta- 
neous trip-out of both Millwood lines with the nuclear 
unit carrying loads in excess of 150 mw would create a 
stability problem in the neighboring Orange and Rock- 
land utilities system. These studies also indicated that 
it would be inadvisable to attempt to reclose these lines 
with the Indian Point generator, previously operating 
near its maximum capability, because of the very large 
resultant current surges. 

Further investigation showed that if the Indian Point 
generator was also tripped on the occurrence of a double 
Buchanan—Millwood tie outage, under peak-load condi- 
tions and the outage of even a small Lovett generator, 
the neighboring system could not support both the 
Buchanan substation and the Indian Point auxiliary es- 
sential load. 

The probability of obtaining the combination of the 
foregoing conditions is remote, but the requirement of 
a reliable supply to the essential Indian Point auxiliaries 
has led to the adoption of the following protective 
scheme: 

Under any condition where the Indian Point gen- 
erator output exceeds 75 mw, an opening of both of the 
Millwood ties will also scram the reactor and trip the 
generator and the Orange and Rockland tie breaker at 
Buchanan. This leaves the essential nuclear auxiliary 
load connected through a transformer on the feeder side 
of the Orange and Rockland tie circuit breaker, inas- 
much as this feeder remains alive from the Orange and 
Rockland system. The Millwood tie, or ties, will auto- 
matically reclose if the fault has cleared. If one or both 
Millwood lines successfully reclose, the Orange and 
Rockland tie also will be permitted to reclose auto- 
matically. 

Following this, it becomes necessary to restart the 
reactor, bring the turbine—-generator up to speed, and 
resynchronize to the system. 

In the event that the Millwood ties lock out on re- 
closure, the Orange and Rockland tie will not reclose 
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automatically. The restoration of the Buchanan load, 
the ties, and the generator will then be performed 
manually as load and capacity conditions permit. 


CONCLUSIONS 


1. The electrical features of a nuclear-powered tur- 
bine-generator plant are similar in many respects to a 
conventional plant. 

2. To protect the reactor from core damage, a more 
diversified auxiliary supply is required than for conven- 
tional plants. 

3. Very reliable sources, unaffected by system disturb- 
ances, of 125-volt 60-cycle power for instrumentation 
and of 125-volt 400-cycle power for the safety and rod 
control systems are required for the nuclear plant. 

4. Over-all reactor-superheater—turbine—generator au- 
tomatic protection uses the same principles developed 





























Fig. 8. Interconnection of Indian Point station to adjacent systems. 


for the conventional plant with added information ob- 
tained from the reactor. 

5. Location of this large unit at an interconnection 
point having large low-impedance ties to one system 
and small high-impedance ties through another system 
presents some unusual protection problems. 
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HE COMPENSATOR distance relaying scheme is 
- a new and different approach to the problem of 
relaying interphase faults on transmission lines. It 
differs from conventional distance relaying in that no 
one relay is assigned to any particular phase. Instead, 
one polyphase unit responds to all phase-to-phase faults, 
and a second polyphase unit responds to 3-phase faults. 
Between the two of these units, one or the other or 
both will respond to any 2-phase-to-ground within the 
desired zone of protection. 

The system receives its name from the compensators 
which are a vital component of the system. The com- 
pensators are essentially air-gap transformers with cur- 
rent-energized primary windings and voltage secondary 
windings. They provide current-derived voltages which 
are subtracted from the system voltages at the relay 
location. The net voltages so obtained are applied to 
a high-speed induction cylinder relay unit which de- 
velops either contact closing or opening torque, de- 
pending on the type and location of the fault. 

The cylinder unit used in both the phase-to-phase 
and 3-phase relay units is basically a polyphase induc- 
tion motor. It has four poles and two sets of coils as 
indicated in Fig. 1. The coil windings are connected 
as shown to three terminals X, Y and Z. The connec- 
tions are such that if a 3-phase voltage of XYZ phase 
rotation is applied to the terminals X, Y, and Z, the 
cylinder will rotate in a contact-opening direction. If 
the phase rotation becomes XZY, the cylinder will ro- 
tate in a contact-closing direction. 

The basic a-c voltage and current circuits of the 
phase-to-phase portion of the compensator relay are 
shown schematically in Fig. 1. The system voltages V,, 
V,, and V, are modified by the drop through the com- 
pensators to give the voltages Vy, Vy, and Vz at the 
terminals X, Y, and Z of the relay coils. The mutual 
impedance of each compensator is set so that it is 
equal to the desired line balance-point impedance in 
terms of secondary ohms. 

For a BC fault at the desired balance point, the volt- 
age drops in the compensators on the faulted phases 
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Fig. 1. Basic connections of the 
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will be equal, in secondary terms, to the line voltage 
drop from the relay to the fault. Thus, the voltage be- 
tween terminals, Y and Z will be equal to zero, inas- 
much as the BC voltage is zero at the fault. With Vyz 
equal to zero, there will be no phase rotation of the 
voltages at the X, Y, and Z terminals, and the relay 
will have no electrical torque in either the contact- 
opening or contact-closing direction. This is a balance- 
point condition for the relay. 

For a phase-to-phase fault anywhere within the pro- 
tected zone, the compensator voltages combined with 
the system voltages will give a set of voltages for the 
relay unit with XZY phase rotation. For any phase-to- 
phase fault beyond the balance point or behind the 
relay (outside the zone of protection), the net voltages 
for the relay unit will have an XYZ phase rotation 
which produces contact-opening torque. Thus, the relay 
is inherently directional, and will have similar per- 
formance for all phase-to-phase fault combinations. 

The 3-phase relay unit operates on the same general 
principle, but because of the symmetry of such a fault, 
only a single compensator is required. It is connected 
in the phase A potential circuit, and to give proper 
coverage for some 2-phase-to-ground faults, its primary 
is energized with 7, — 3 J, current. With this arrange- 
ment, between the phase-to-phase and 3-phase units, 
the compensator relay will respond to all faults within 
the zone of protection except single-phase-to-ground 
faults. 

The compensator principle of distance relaying pro- 
vides a new approach to the relaying of transmission 
lines, with advantages unique to this system. By using 
compensators which are static circuit elements, in con- 
junction with an induction cylinder relay unit, com- 
plete phase fault coverage for each zone of protection 
can be realized using only two relay units. The use 
of fewer relay units results in increased circuit simplic- 
ity and greater reliability. 
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HE INTRODUCTION of a 3-phase compensator 

concept affords an entirely new approach to dis- 
tance relaying. This new scheme has been designed so 
that one relay provides protection against all phase 
faults for a single zone. Transient overreach of the sens- 
ing unit has been eliminated. A single type of basic 
relay unit is used to interpret the output of the static 
compensator network and the moving element in the 
relay unit has been designed for low contact bounce 
at both low and high energy levels. 

Response to 3-phase faults is provided by the 3-phase 
unit which consists of an autotransformer, one com- 
pensator, a cylinder unit, and some associated circuitry. 
The autotransformer provides an adjustment of volt- 
age level from the potential transformer which is used 
in the setting of the relay. The main taps of the trans- 
former are designated by the letter S. The fine taps are 
designated M and are located on a small buck or boost 
winding which can raise or lower the voltage level of 
the main taps. 

The compensator which is fed by the output of the 
line current transformers has been designed as an air- 
gap transformer with a large internal air gap. It has 
been proportioned so that its mutual impedance has 
a known value adjusted by taps designated T from 0.87 
ohms to 5.8 ohms in 30 per cent steps. These taps in 
combination with the autotransformer provide a range 
from 0.75 ohms to 20 ohms. The output winding of the 
compensator has two sections. One section in conjunc- 
tion with a resistor provides a phase angle setting from 
60 to 85° for the output voltage with respect to the 
input current. The other section is in series with the 
applied voltage from the line potential transformers as 
modified by the autotransformer. The output from the 
compensator subtracts vectorially from the modified ap- 
plied voltage, which is proportional to /Z (J is the re- 
lay current and Z is the line impedance in secondary 
terms). When the line impedance to the fault (Z,) is 
less than the compensator setting Z,, the voltage from 
the compensator becomes greater than the line voltage 
drop to the fault in secondary terms. This reverses the 
phase sequence of the voltage applied to the relay and 
produces contact closing torque. The general equation 
for setting the ohms reach, Z, of the 


TS 
(1 + M) 


relay is 


z= = Zpri (0.9 R,./R,) where T, S, and M 
are taps on the relay, Rg is the current transformer 
ratio, and R, is the potential transformer ratio. 


Sensitivity to phase-to-phase faults is provided by 
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three compensators, a cylinder unit, and associated cir- 
cuitry. The operating principle of these compensators 
is identical to that of the 3-phase unit. Current-dlerived 
voltages of the compensator secondaries are subtracted 
vectorially from the potential transformer voltages 
which are modified by two autotransformers. Two ad- 
justable resistors in phase A and phase C circuitry are 
used as a factory trimming adjustment to maintain the 
same reach on all phase-to-phase faults. The settings of 
the phase-to-phase unit are similar to those of the 
3-phase unit and can be checked by using 3-phase volt- 
ages in combination with a single-phase current. 

The polyphase compensator-type distance relay de- 
scribed in this article contains two tripping elements 
for single zone protection of all three phases. Static 
components make it possible for the two tripping ele- 
ments to respond to 3-phase faults, to the three phase- 
to-phase fault combinations that occur within a preset 
protective zone. The compensator scheme makes it pos- 
sible to use a minimum number of moving parts to 
perform a multiplicity of functions. The relay units 
are packaged so that the phase-to-phase and 3-phase 
units for each zone are in one case, thus making pos- 
sible single-zone, 2-zone, or 3-zone schemes of protec- 
tion. The co-ordination problem becomes simplified 
through the use of a single basic tripping element for 
all applications. The relay, when applied to a star-delta 
transformer, may be set using standard connections 
without the addition of auxiliary star-delta current or 
potential transformers. It also may be set without re- 
gard to overreach caused by d-c transients on high-angle 
lines. Construction of the relay is shown in Fig. 2. 
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HE COMPENSATOR distance relays described in 
R the two companion articles present an opportunity 
for considerable simplification of the trip and carrier- 
control circuits of a complete 3-zone distance carrier 
relaying system. The use of only two inherently direc- 
tional polyphase distance units per zone, responsive to 
all phase faults in each zone of protection, reduces by 
at least one third the number of contacts associated 
with phase-fault protection. 
The relay requirements for one terminal of distance 
carrier relaying using the compensator distance relays 
are as follows: 


1, Compensator distance relay for zone | tripping. 

2. Compensator distance relay for zone 2 tripping and 
carrier-stop functions. 

3. Modified compensator relay for zone 3 tripping 
and carrier-start functions. 

4. Time-delay relay for 2nd and 3rd zone time delays 
(Fig. 3). 


wd 


Fig. 3. Components of Carrier Control System. Left—directional over- 
current ground relay. Center—time-delay relay for zones 2 and 3. 
Right—<arrier auxiliary relay, including overcurrent carrier-start unit. 


5. Directional overcurrent ground relay (Fig. 3). 

6. Carrier auxiliary relay (Fig. 3). 

7. Out-of-step blocking relay (optional). 

The compensator distance relays for zones 1 and 2 
have been briefly described in Parts I and II of these 


three companion articles. The relay for zone 3 is simi- 
lar, but is designed so that its operating characteristic 
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circle includes the origin instead of passing through it. 
This is necessary for dependable carrier blocking for 
close-in external faults. In addition, the contacts of the 
third zone relay are arranged for circuit-opening carrier- 
start operation. The compensator distance relays for 
the three zones are given settings essentially the same 
as for other distance carrier relaying systems. 

A single time-delay relay is used to obtain the 


w 
° 
4 


Fig. 4. Operating 
time of circuit-open- 
ing, carrier-start over- 
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current unit. 
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second and third zone time-delay intervals. The timer 
uses a synchronous motor energized through a saturat- 
ing transformer from two of the line currents. The 
timer is controlled by the second and third zone com- 
pensator relays. Thus, it will operate for any fault 
which operates either of these relays. Because of the 
circuitry associated with the compensator relays, a 
single timer relay is adequate for a set of three distance 
relays. 

For single-phase-to-ground fault protection, a direc- 
tional overcurrent relay is used to control the removal 
of blocking carrier and to set up the carrier trip circuit. 
This relay consists of a 4-pole induction cylinder over- 
current unit, and a similar 4-pole directional unit which 
may be either current or voltage polarized. In addition, 
a dual-polarized relay is also available which uses two 
separate directional units for current and voltage polar- 
ization, respectively. The overcurrent unit in these re- 
lays is directionally controlled. The operating time of 
the carrier-start overcurrent unit in the carrier auxil- 
iary relay is shown in Fig. 4. 

The compensator relays make possible a significant 
simplification of the carrier control and trip circuits of 
the 3-zone distance carrier relaying system. Inasmuch as 
only two relay units are used for each zone of phase fault 
protection, there are fewer contacts in the complete re- 
laying system. Careful attention to operating and re- 
setting time of the various protective and auxiliary re- 
lay units has resulted in an ample time margin for 
proper co-ordination of the relays. The use of a single 
design of high-speed protective relay unit for all a-c 
types of measurement simplifies the co-ordination prob- 
lem, 
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A Review of 


Gaseous Dielectric Development 


F. L. HOLLOWAY 


A nontechnical review of the development of 

gaseous dielectrics. Topics discussed are history, 

action of gas insulators, problems in choosing a 

suitable gas, established uses for SF,, and new 
gaseous dielectrics. 


electrical energy—getting it to go where you want 

it to go, or stay, within prescribed channels—is 
instlation. This is particularly true for high-voltage ap- 
paratus. 


‘ CRITICAL PHASE of directing or confining 


The trend in requirements for high-voltage equip- 
ment is toward higher operating voltages, units of mini- 
mum size and weight, greater safety, and lower mainte- 
nance costs. This means that the best in insulating ma- 
terials is being sought—and used. 

Why gaseous insulation? Why not just liquids or 
solids? Simply that the need for a dielectric in a con- 
fined or confinable space separating surfaces of high po- 
tential differences can often best be met with a gaseous 
dielectric. For some applications, solids cannot be used 
because they block the necessary dissipation of heat 
generated by the equipment; in other instances, solids 
would hinder necessary mechanical motion. For other 
applications liquids are not best because of a fire and 
explosion hazard associated with organic insulating 
liquids; large pressure surges on arcing; a prohibitive 
weight penalty, and—of increasing importance—noise 
transmission. 


HISTORY 


AIR WAS THE ORIGINAL GASEOUS DIELECTRIC, and is still 
used where gas insulation is needed and design require- 
ments do not require a better gaseous dielectric. M. J. 
Gross has pointed out that in the development of X-ray 
apparatus, air was used in the early models. It was 
gradually replaced by solid and liquid insulators, only 
to come into its own again when supervoltage equip- 
ment required prohibitive weights of transformer oil. 
A serious drawback to air in this case, however, was that 
it had to be compressed up to several hundred pounds 
per square inch in order to improve its dielectric 
strength to the point where it could be used to prevent 
arcing. It was easy to see that if other gases showed 
better dielectric properties, they could be used at lower 
pressures. 

The early work of Charlton and Cooper (1937) and 
Pollock and Cooper (1939) demonstrated that certain 
fluorocarbons and sulfur hexafluoride (SF,) were dis- 
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tinctly superior to air in terms of their dielectric 
strength.” ? In November of 1940, General Electric was 
assigned a patent on the use of SF, as a gaseous dielec- 
tric.t The Russian investigator, Hochberg, reported the 
use of SF, in high-voltage condensers in 1942.5 General 
Chemical Division of the Allied Chemical Corporation 
began making SF, on a commercial scale in the latter 
part of 1947. It was the first commercially available 
fluoride which was made directly from elemental fluo- 
rine. Subsequent work by several teams of investigators 
has tended to confirm that the best gaseous dielectrics 
are characterized by having fairly heavy and complex 
molecules having a high percentage of fluorine. 


ACTION OF GASEOUS DIELECTRICS 


THE REASONS why such fluorides show desirable di- 
electric properties are complex and not thoroughly un- 
derstood. However, papers by Camilli and co-workers, 
and Howard, among others, throw considerable light on 
these problems.® * 

It is probable that the ease of formation of stable neg- 
ative ions is of primary significance in their prevention 
and quenching of arcs. Such negative ion formation in 
effect reduces the quantity and mobility of electrons 
which carry most of the current constituting an arc. The 
ability of SF, molecules, for example, to form stable 
negative ions is associated with its relatively large size 
or electron collision diameter, the low energy of forma- 
tion of the SF, ion, and the ease with which the energy 
of an attaching ion can be stored within the various 
molecular motions of the molecule, thereby preventing 
subsequent dissociation. 

In a purely qualitative sense, one can describe the ac- 
tion of these so-called “electronegative gases” as that of 
a sponge—a sponge which soaks up free electrons com- 
ing in contact with it, just as an ordinary sponge soaks 
up water. 


CHOOSING A GASEOUS DIELECTRIC 


IT WOULD BE CONVENIENT in screening various gases 
for dielectric properties if one had only to pass a sample 
of the gas between two charged plates of some “ma- 
chine,” read a dial, and record the dielectric strength. 
It is by no means that simple. It is not simple because 
the values one gets from the “machine” depend upon 
the construction of the machine itself, including the 
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geometry of its parts and materials of construction; time 
factor in applying voltage; frequency of current; pres- 
sure Of the gas, and still other factors. Differences in 
electrode shapes and gap distances, for example, can 
reveal conditions of appreciably different dielectric be- 
havior in two different gases. Two gases may appear 
nearly equivalent in dielectric strength at narrow gap 
settings with electrode shapes which give rise to uni- 
form fields, whereas the same gases may differ in di- 
electric strength by 10 to 30 per cent at wider gap dis- 
tances or with electrode configurations where the non- 
uniformity of field is more pronounced. 

Work has been under way for about a year now to 
develop a satisfactory standard dielectric gas test cell 
for preliminary screening purposes. The goal has been 
to develop a relatively simple test unit and procedure 
which will permit all those interested in gaseous di- 
electrics to make initial tests on gases under strictly 


Fig 1. Artist's rendition of the General Electric SFo-filled 
transformer built for Pennsylvania Power and Light Company. 
lt is rated at 10,000 kva, 69 kv. 


comparable conditions. A recent report on this develop- 
ment, including an excellent bibliography on the topic 
of gaseous dielectrics, was given by M. L. Manning at 
the June 1958 meeting of the American Institute of 
Electrical Engineers. 

Factors other than dielectric strength also are very 
important in the choice of gaseous dielectric. The more 
important of these are: boiling point, melting point, 
vapor pressure, toxicity, chemical inertness, thermal 
stability, and price. 

Carbon tetrachloride, for example, has a very good 
dielectric strength—6.3 relative to nitrogen at 1.0, both 
measured at atmospheric pressure in a uniform electric 
field—but its relatively poor chemical stability and its 
relatively high toxicity are major deficiencies. The boil- 
ing point (76 C) and freezing point (—22.6 C) of carbon 
tetrachloride also would preclude any significant com- 
mercial use. 

Difluorodichloromethane (CF,C1,) which is commer- 
cially available under the trade name Genetron 12, is a 
fairly good gaseous dielectric. It is inexpensive, non- 
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flammable, and nontoxic. Its dielectric strength is 2.5 
relative to nitrogen. Its boiling point is —29.8 C, which 
is fair, but not as low as desirable for outdoor installa- 
tions. Its chemical and thermal stabilities are moder- 
ately good, its use being limited to an upper tempera- 
ture level of about 100 to 150 C and even here in the 
absence of rubber and most plastics. 

A large number of compounds have been investigated 
as potential gaseous dielectrics. The only one to achieve 
widespread commercial use, however, is General Chemi- 
cal’s SF,. Some of the quantitative properties of SF, will 
be listed later. It is sufficient to point out here that it is 
physiologically inert (no toxic effects are shown by pro- 
longed exposure of test animals to mixtures of 80%, 
SF, and 20% oxygen); nonflammable; has a dielectric 
strength of about 2.2 relative to nitrogen (for 60-cycle 
current and uniform field); has good heat conducting 
properties under conditions where convection or pump- 
ing circulates the gas; is stable in the presence of most 
materials of construction up to temperatures of about 
150 C; remains a gas under most use conditions down 
to a —63.8 C; and is available at moderate prices. The 
150 C temperature is an arbitrary value suggested by the 
results of experimental study of the thermal stability of 
SF, in the presence of materials such as silicon steel, 
copper, aluminum, etc. Under ideal conditions, such as 
being in contact with quartz only, it is stable at tem- 
peratures as high as 500 C. These facts serve as an ex- 
ample of the general rule that the thermal stability of a 
given compound is dependent on its environment as 
well as its molecular structure. 

It is apparent that this dielectric should be useful in a 
wide variety of high-voltage equipment, and it is. Three 
major uses for SF, are reported in the literature on the 
subject. 


ESTABLISHED USES FOR SF, 


Transformers. G. Camilli and co-workers at General 
Electric are largely responsible for this development.® * ° 
A recent transformer insulatéd with SF, which that com- 
pany has offered is rated at 10,000 kva, 69 kv (Fig. 1). 

L. F. Kilham, Jr., R. R. Ursch, and J. F. Ahearn have 
pointed to the use of SF, as a padder gas above fluoro- 
chemical liquids in smaller “electronic” transformers."* 

Interrupter Switches. Henry, Friedrich, and Reese 
have described the field tests and service experience of a 
115-kv 1 million-kva SF, filled circuit breaker."! Lingal, 
Strom, and Browne have also shown that the a-c current 
interrupting ability of SF, in plain break arcs is about 
100 times that of similar arcs in air.* This probably is 
because of the rapid rate of return to normalcy of SF, 
at or near zero current in the a-c cycle. 


Radio and Microwave Frequency Power Transmis- 
ston. Developments in radar and television transmission 
are requiring the use of SF, in place of air. Sulfur hexa- 
fluoride has been used extensively in “long line” coaxial 
cables. General Chemical’s work with Airtron, Inc., in- 
dicated that at 9,375 mc the power carrying capacity ot 
SF, was 7.6 times that for air.'* J. W. Sutherland re- 
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ported the microwave power carrying capacity of SF, 
compared to air also. He found that at 3,000 mc the 
power carrying capacity of SF, was 10.5 times that for 
air.1* Gibson and Miller have studied the use of SF, in 
the 2- to 16-mc range.*® 

Sulfur hexafluoride is also being used commercially 
in a wide variety of miscellaneous electrical devices in- 
cluding X-ray gear, cathode-ray accelerators, Van de 
Graaff machines, and television filterplexers. 


NEW GASEOUS DIELECTRICS 


ONLY SLIGHT MENTION has been made of gaseous di- 
electrics other than sulfur hexafluoride for the simple 
reasons that SF, is the only gaseous dielectric manufac- 
tured on a commercial scale especially for this purpose, 
and it has several years’ history of proved performance. 
Another reason, of course, is that most other candidates 
for gas insulators have deficiencies of one kind or an- 
other which rule them out. It cannot be over-empha- 
sized that factors other than dielectric strength play im- 
portant roles in final determinations of choice of prod- 
uct. 

The trends of technological developments being what 
they are and with the constant search for better ways of 
coping with old or new problems, it is possible that one 
or more other gaseous dielectrics may attain commer- 
cial status in the future. Such products may offer one or 
more properties superior to those of SF,; however, be- 
cause of price or physical limitations, they may find use 
only in specialized applications where their properties 
can be utilized to most advantage. 

Promising candidates for new gaseous dielectrics are 
the so-called saturated 3 and 4 carbon members of per- 
fluorocarbons. These are compounds containing only 
carbon and fluorine, with no reactive group or site pres- 
ent. They are the following: Perfluoropropane (Octa- 
fluoropropane or C,F,), Perfluorobutane (C,F,,), and 
Perfluorocyclobutane (Octafluorocyclobutane, c-C,F,). 
Experimental quantities of C,F, and C,F,, are available 
from General Chemical Division and it is understood 
that experimental quantities of c-C,F, are available else- 
where. 

Table I lists the salient properties of these compounds 
compared with those for SF,.'* 





Table 1. Physical Properties of Selected Fluorogases 





SF, C.F, C.F, c-C,F, 





. wt. 146.06 
' y+ —63.8 subi 
a Fy —50.8 
Relative Dielectric 
Strength 2.2 2.2 2.8 2.8 
Vapor Pressure (psia) 
"O44 05 Bs 18.8 
114.8 $4.0 40.1 
180.0 59.0 66.8 


188.02 
— 36.7 
<—160 


238.03 
—2.0 
<—80 


200.03 
—6.0 
—414 


OC (32F)_ 185 
21.1C (70F) $25 
$8C (100F) 462 





The relative molecular weights of these materials are 
roughly proportional to their filling densities and, thus, 
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roughly proportional to their relative costs in filling a 
given unit, assuming that their cost per pound is the 
same. It is apparent that SF, has a distinct advantage 
here. 

From the criteria of boiling point and vapor pressure, 
SF, is excellent, C,F, is good and the C-4 compounds 
poor. Regarding freezing point, the —41.4 C for c-C,F, 
is rather high; the others are good to excellent in this re- 
spect. It should be noted that the vapor pressure of SF, 
at its freezing point is 2 atmospheres, such that it pro- 
vides “gaseous insulation” at temperatures substantially 
below its freezing point. 

As indicated, the dielectric strength of the C-4’s is 
about 25 per cent greater than for C,F, or SF,. The per- 
centage overage in dielectric strength compared to SF, 


Fig. 2. These are 115-kv, 1,000 mva, SF.-filled circuit break- 
ers built by Westinghouse Electric Corp. for the Gulf Power 
Company. 


increases with increasing gap distance in nonuniform 
fields, with C,F, also being better than SF, under these 
conditions. 


OUTSTANDING PROPERTIES 


PERHAPS the most outstanding properties of the per- 
fluorocarbons, however, are their thermal stability and 
compatibility with materials of construction. Prelimi- 
nary tests suggest that these materials can be used at 
temperatures of 50 C to 100 C higher than normally 
recommended for SF,. Because in most applications an 
upper limit of 150 C is recommended for use of SF,, the 
perfluorocarbons should be suitable for the range of 
from 200 to 250 C. This suggests they would be very 
useful in any high-voltage apparatus which operates at 
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. 


Application to transformers is al- 
ready under study and development. It is conceivable 
that other uses may capitalize upon their good dielec- 
tric properties in nonuniform fields. 


high temperatures. 
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Germ-Killing Telephone 


A telephone with a built-in sanitizing system which 
kills bacteria, molds, and virus within seconds after the 
mouthpiece is returned to its rest position has been 
developed. 

According to G. R. Cobb, president of Danco Tele- 
phone Company, Inc., New York, the mouthpiece of 
the new telephone is arranged so that it rests on an 
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automatic built-in sterilizing unit containing a Steri- 
lamp tube which emits bactericidal radiation. Each 
time the mouthpiece is replaced to its normal position, 
the Sterilamp tube is activated; the ultraviolet rays it 
produces destroy any organisms which have been de: 
posited on the transmitter piece by the previous user. 

According to Dr. Rudolph Nagy, manager of ultra- 
violet development for Westinghouse, the Sterilamp 
tube used in the new telephone destroys bacteria and 
other micro-organisms deposited in the air or on ex- 
posed surfaces. He said the Sterilamp tube also pro- 
duces controlled amounts of ozone. The ozone destroys 
odor molecules and imparts a clean fresh smell. He 
explained that the lamp used in the telephone works 
on the same principle as those used to destroy harmful 
bacteria in operating rooms, food packaging plants, re- 
frigerators, pharmaceutical plants, and many similar 
applications. 

Tests indicate that in the new Danco telephone steri- 
lizing unit, influenza virus on the surface of the trans- 
mitter are destroyed within seven seconds. The harmful 
staphylococcus and streptococcus families are elimi- 
nated 314 seconds later. The Sterilamp tube remains 
on for an additional 50 seconds to insure that no or- 
ganisms have survived. 

The sanitized telephone will be particularly useful 
wherever telephones are used by more than one person. 
It is believed the new unit would help materially to 
reduce absenteeism among employes. 

The Sterilamp tube used in the new unit has a life of 
about 4,000 hours. It should last about 3 years in aver- 
age telephone use. It is inexpensive and simple to re- 
place in the Danco telephone. 
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Thermal Impedance of Cooling Fins 


E. J. DIEBOLD WERNER LUFT 
MEMBER AIEE 


EMICONDUCTOR DEVICES are often bolted to 
a metal plate which acts as a cooling fin. This 
paper shows a determination of optimum design pro- 
portions, 
Fin dimensions are normalized with the natural ra- 
dius. The natural radius of a sheet metal used for 
cooling depends only on its thickness, thermal conduc- 
tivity, and heat transfer coefficient. Well-designed fins 
have a radial width which is approximately equal to the 
natural radius. 
In the earlier literature, “fin efficiency” is defined as 
the ratio of total heat dissipated by a cooling fin to the 
heat dissipated under the same conditions by an iden- 
_tical fin of infinitely conductive material; the name of 
“impedance ratio” would be more appropriate. 
Fig. 1 shows curves of constant efficiency vs the ratio 
of outer to inner fin radius on the abscissa and the 
ratio of natural to inner fin radius on the ordinate. Op- 
timum fins, i.e., fins of minimum volume, have an “effi- 
ciency” of approximately 50%. 
For the design of fins with known inner radius (usu- ! 
ally with semiconductors) the concept of fin effectiveness 07 
is very useful. Define fin effectiveness as the ratio of 
heat dissipated by the cooling fin to the heat dissipated 055 ° 38485 7 0 20 304050 
by the base area (circle having inner radius of fin), as- nM 
suming identical heat transfer constant and tempera- wat 
ture rise at the inner radius. Fig. 1. Curves of constant fin efficiency 1, plotted against ratios 
Fig. 2 (same co-ordinates as Fig. 1) shows curves for of outer over inner and natural over inner radii. 
constant fin effectiveness. The figure contains also curves 
for constant normalized fin volume, permitting direct 40 
comparison of effectiveness and volume. Where the 30 
curves of constant fin volume are tangent to the curves 
of constant fin effectiveness, there is a maximum of 
effectiveness at constant volume. Connecting all the 
points along which the curves are tangent gives the 
dotted line in Fig. 2. This line represents the optimum 
relation between fin effectiveness and volume and estab- 
lishes, simultaneously, a relationship between the ratios 
of outer to inner and natural to inner radii. Accord- 
ingly, geometrical proportions of cooling fins should be 
near the dotted line in Fig. 2. 
To design an optimum fin for a required heat dissi- 
pation, calculate the heat dissipated by the base area. 
The ratio of required heat dissipation to the dissipation 
from the base area is the required fin effectiveness. The 
intersection of this effectiveness with the dotted line in 
Fig. 2 gives the ratios of outer to inner and natural to 
inner radii which, for given material and heat transfer 
mode, determines the fin dimensions. 


50 
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Public Air-Ground Telephone 


Service Trial 


L. M. AUGUSTUS 


A survey of the growing need and problems of 

developing an air—ground radiotelephone serv- 

ice connected with the land-line telephone net- 
work, 


HILE radio communication to airplanes has 

been in everyday use for many years, until 

September 15, 1957, the only public telephone 
service available to aircraft has been that furnished 
through coast stations which have been established for 
the provision of telephone service to ships. Approxi- 
mately 600 aircraft are registered for service through 
coast stations operating in the 2-mc frequency range. 
The service is not satisfactory in many respects. It is 
not available in many inland areas and, because of the 
crowded conditions on the marine channels, fast mov- 
ing aircraft are frequently unable to receive any service 





Fig. 1. Growth of 
oircraft radiotele- 
phone service. 
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before landing at their destination. In addition, atmos- 
pheric noise at these frequencies seriously limits the 
range and reliability of the service. Even with these 
limitations, the service has grown as shown in Fig. 1. 

In order to obtain practical experience with the air- 
craft communications problem, two experiments have 
been conducted, At the time of the Provisional Inter- 
national Civil Aviation Organization (PICAO) meet- 
ing in Indianapolis, Ind., in October 1946, in co-opera- 
tion with the Civil Aeronautics Authority (CAA), an 
airplane was equipped for operating with urban mobile 
stations in the 152- to 162-mc range. This installation 
was used experimentally during the meeting for com- 





Essentially full text of paper 58-1293 recommended by the AIEE Radio 
Communication Systems Committee and approved by the AIEE Technical 
Operations Department for presentation at the AIEE Fall General Meet- 
ing, Pittsburgh, Pa., Oct. 26-31, 1958. Published in AIEE Communication 
and Electronics, Jan. 1959. 


L. M. Augustus is with the Michigan Bell Telephone Company, Detroit, 
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munication through the Indianapolis urban mobile 
land station facilities which were, at the time, under- 
going test. In addition to the experiments with the 
CAA airplane, a United Air Lines Douglas DC-6 plane 
was fitted with 152- to 162-mc land mobile equipment 
and experimental calls were made during the inaugural 
flight and certain other flights thereafter. The tests in- 
dicated that an aircraft flying at altitudes from 10,000 
to 20,000 feet would cause interference with land mobile 
stations using the same channel within a radius of 200 
miles or more. The experiments showed conclusively 
that a good grade of telephone service could be given 
to aircraft employing frequencies in the 150-mc range 
but that channels separate from those employed for land 
mobile telephone service would have to be used. 

The growth in the number of civil aircraft has been 
phenomenal since the end of World War II. According 
to current estimates, a total of about 65,000 active civil 
aircraft are flying more than 13 million hours a year. 
Several aircraft user groups have repeatedly expressed 
a growing interest in public air-ground radiotelephone 
service connecting to the land telephone network. This 
was specifically expressed by the National Association of 
State Aviation Officials (NASAO) in a resolution 
adopted by the board of directors in Washington, D. C., 
on February 2, 1956, and submitted to the Federal Com- 
munication Commission (FCC). This resolution to- 
gether with a request from the National Business Air- 
craft Association (NBAA) for a “Special Service 
Communications Channel” was subsequently considered 
by Special Committee 56 of the Radio Technical Com- 
mission for Aeronautics. Since that time, several in- 
formal meetings have been attended by representatives 
of commercial airlines, military services, operators of 
executive and private aircraft, radio equipment manu- 
facturers and telephone companies, The interest ex- 
pressed at these meetings indicates that there is a com- 
pelling need for air-ground telephone service connected 
with the land-line telephone network. 

Early in 1956, a Government-industry meeting was 
held in Washington under the chairmanship of C. A. 
Petry of Aeronautical Radio, Inc., to discuss “in-flight 
radiotelephone service to aircraft.” 

At subsequent meetings with representatives of manu- 
facturing companies interested in building airborne 
radio equipment—the United States Independent Tele- 
phone Association, Aeronautical Radio, Inc., and the 
Bell System—it was generally recognized that the tele- 
phone industry is in the best position to provide the 
ground facilities for public telephone service to air- 
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planes. In order to obtain suitable frequency allocations 
to provide the numbers of channels such a service may 
need within a few years, it is necessary to develop plans 
for service on a nation-wide basis. 


TRIAL 


As AN AID in evaluating some of the questions en- 
countered in developing such plans, a limited trial has 
been undertaken with ground stations at Detroit, Mich., 
and Chicago, Ill. The purpose of the trial is to provide 
needed technical data and traffic operating experience 
under actual flight conditions over a substantial part 
of an important route. 

The frequencies used are 454.95 and 459.95 mc, nor- 
mally assigned to the Domestic Public Land Mobile 
Service. These frequencies were chosen in order to ob- 
tain transmission information for frequencies well above 
those presently used for commercial operational air- 
ground communication. Theoretical consideration of 
path loss and antenna requirements lead to the con- 
clusion that frequencies no higher than those in the 
lower part of the uhf band will be feasible without ap- 
preciably restricting the range. These are also the 
highest frequencies for which commercial mobile equip- 
ment is readily available. Under a developmental grant, 
the FCC has authorized the use of these frequencies at 
Chicago and Detroit for service to aircraft until Septem- 
ber 1959. Fig. 2 is a view of the antenna installation 
on the Field Building in Chicago. Fig. 3 is a view of the 
Detroit antenna installation at Dixboro, Mich. The 
Detroit site is in relatively flat open country. It should 
be noted that the Chicago antenna installation is ap- 
proximately 535 feet above the surrounding land while 
the Detroit antenna height is approximately 50 feet. 

Tests at these widely different sites should provide 
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useful information for most base stations which would 
normally be encountered for a nation-wide service. Fre- 
quency modulation (FM) was employed for these tests 
in view of its demonstrated advantages for a service to 
be used by the public. One of these advantages, the 
capture effect, appears to be of unusual significance in 
air-ground service where co-channel interference is a 
principal problem. The capture effect can be illustrated 
by analysis of a tape recording taken in a DC-3 plane 
travelling 180 mph at an altitude of 8,000 feet on a 
direct route from Detroit to Chicago with transmitters 
at both these cities operating on the same frequency, 
modulated by different talkers. At the beginning, while 
the plane is in the area where the Detroit station is con- 
trolling, only the Detroit talker is heard. As the plane 
moves into the interference zone, a heterodyne appears, 
caused by the Chicago station. The impairment to the 
Detroit transmission is slight for a period of about a 
minute and a half, then rapidly becomes worse until the 
intelligence is completely lost because of the near 
equality of the two received signals. The transition 
period lasts about a half minute, before the Chicago 
talker is heard identifying the Chicago station, with 
the Detroit talker just apparent in the gackground. 

With a ground speed of 180 mph, the half-minute 
transition represents 114 miles of flight. Other record- 
ings taken at higher altitudes indicate a more extensive 
zone of interference as might be expected from the 
greater overlap as altitude is increased. 

Because the coverage areas of the two stations over- 
lap considerably at high altitudes, the operating prac- 
tice will be such that the two stations will not transmit 
simultaneously if either is working an aircraft in the in- 
terference zone. By an arrangement including a co- 
ordinating circuit and monitoring facilities each opera- 
tor will know when the other base station is handling 
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Fig. 4. Western Electric G-2 control terminal. 


trafic and whether the aircraft using the channel is in 
the overlap zone. Under these conditions, she will not 
energize the local transmitter. 

TRANSMITTING 


AND RECEIVING EQUIPMENT 


[HE EQUIPMENT ARRANGEMENTS in the Detroit station 
used in this system were designed by the Bell Telephone 
Laboratories to incorporate the features which have 
been found to be desirable for common carrier mobile 
radio services over the past 10 years. For example, an 
r-{ indicating device is coupled to the transmitter 
output to provide an indication to the trafic operator 
that the transmitter is energized and she may dial the 
called party, This same feature will also indicate by the 
automatic alarms to the technical attendant, a failure 
of the transmitter, or a false operation should the trans- 
mitter radiate for any reason other than a signal from 
the remote control equipment. 

The receiver is conventional in design—a double con- 
version superheterodyne with two grounded grid r-f 
stages. The electronic squelch of the receiver has been 
disabled and the normal noise voltages developed in 
the receiver are used to control a carrier-operated relay. 
The relay contacts are connected in such a manner that 
an idle receiver has a ground applied on the grid of the 
audio output stage. When a carrier is received and the 
receiver quiets, this ground is removed and transferred 
to a control circuit which indicates to the remote-con- 
trol eouipment that a signal is being received. The re- 
covered modulation of the incoming signal is then al- 
lowed to pass through the receiver and ultimately to 
the aviation service operator. 

Vertically polarized omnidirectional gain antennas 
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were used at both Chicago and Detroit. At the Detroit 
station, arrangements were provided to permit observ- 
ing the effect of small changes in the height and to de- 
termine the need for height diversity. This can also 
be seen in Fig. 3. 

The transmitters used at both stations were phase 
modulated, having a nominal power output of 15 watts 
with very good frequency stability. The use of cavity 
filters in a diplexing arrangement enables the operation 
of the transmitter and receiver simultaneously from a 
common antenna. 


CONTROL EQUIPMENT 


IN PLANNING for this new service, it was decided that 
the system arrangements should be the same, at least 
in the beginning, as Detroit’s existing land mobile com- 
mon carrier services. This allows the station to utilize 
the Western Electric G2 control terminal, shown in 
Fig. 4, which has proved very satisfactory as the inter- 
mediate connecting apparatus between the radio equip- 
ment and the “Aviation Service” operator, who sup- 
plies the final connection to the land telephone. The 
operator positions are shown in Fig. 5. 

The control terminal does many thing to simplify the 
use of radio circuits by Detroit's traffic operators, but 
its principal functions are to convert 4-wire to 2-wire 
operation, supply signaling tones for dialing the mobile 
station, and maintain a relatively constant audio vol- 
ume to modulate the transmitter. These functions are 
discussed in the following paragraphs. 


1. The standard land telephone is connected to the 
central office, and ultimately to any other telephone 
in the nation-wide network by means of a single pair 
of wires over which the user both talks and listens. Con- 
trasted with this, the radio circuit has separate talking 
and listening equipments which break the communica- 
tion path into two one-way circuits called 4-wire opera- 
tion. In the control terminal, the talking and listening 
paths are bridged to the 2-wire line by a resistance net- 
work which delivers the proper audio level from the 
receiver to the switchboard and also to the transmitting 


Fig. 5. Switchboard positions, Detroit, Mich. 
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Fig. 6. Control unit and noise 





path for modulation of the base transmitter. By modula- 
ting the base transmitter with the received audio signal, 
the station can function as a repeater and furnish mo- 
bile-to-mobile communication over the coverage area 


of the base station. 

2. The signaling method adopted by the Bell System 
utilizes a two-tone sequential system using the frequen- 
cies 600 and 1,500 cycles per second. The arrangement 
is such that the tones are sent alternately, each transi- 
tion of tone resulting from a pulse of the operator's 
dialing equipment. Inasmuch as the number of pulses 
corresponds to the value of the digit dialed, the number 
of tone transitions is equal to the dialed digit. The mo- 
bile selector will advance one step for each transition 
of tone. If the selector is set up properly, a signaling 
contact will close when the dialing is completed. Five- 
digit telephone numbers will be assigned, the sum of 
the digits being equal to 23, 24, 25, or 26, with the digit 
1 not used, and zero equal to 10. The digit | is not as- 
signed because it is automatically transmitted as a clear- 
ing signal to the mobile receivers to set all selectors 
to the start position at the beginning and end of the 
dialing period. 

3. Because of the nature of the telephone plant and 
telephone users, we have the additional problem of at- 
tempting to provide suitable modulation of the trans- 
mitter on every call from any telephone. The range of 
audio levels received at the aviation switchboard from 
land subscribers is expected to be from zero volume 
units to —40 volume units (vu), the distribution fol- 
lowing a normal distribution curve. To compress this 
range of volumes to values which will allow good modu- 
lation on the great majority of transmission, the termi- 
nal includes a self-adjusting variable-gain amplifier 
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which will deliver zero +4 vu to the transmitting cable 
pair. 


The electrical noise interference aboard the DC-3 
was found to be inconsequential at these frequencies. 
The high ambient acoustic noise in the plane was 
largely overcome by the use of a noise canceling micro- 
phone. The use of a conventional handset receiver as 
shown in Fig. 6 permitted satisfactory reception over 
the high plane noise. 


RESULTS 


A LARGE VOLUME of propagation data has been ob- 
tained by recording the field strength from the plane 
while in flight along various radials and at several dif- 
ferent altitudes. Analysis of these data has not been 
completed at this time, but it appears with the powers 
and antennas used that coverage is confined to regions 
lying well above the radio horizon, which is the optical 
horizon modified by a factor of 4/3 to account for aver- 
age refraction in the atmosphere. For example, with a 
50-foot antenna at Detroit, the radio horizon to a plane 
at 10,000 feet is 150 miles. In actual practice, the range 
obtained over relatively flat terrain was some 110 to 125 
miles. Along a radial where the terrain fell off toward 
the lake in a manner to add to the effective height of 
the Detroit station, the range was some 25 miles greater. 
With the 535-foot base station antenna at Chicago, 
ranges approaching the radio horizon were obtained. 
Toa plane flying at 10,000 feet, the radio horizon is ap- 
proximately 175 miles. This is indicated in Fig. 7, which 
shows the approximate coverage areas of the Chicago 
and Detroit stations to aircraft at altitudes of 5,000, 
10,000, and 20,000 feet. 

At the coverage limits, the service was found to cut 
off in an abrupt manner. Particular attention was 


Fig. 7. Approximate 
coverage areas. 


given to lobing effects caused by interaction of direct 
and ground reflected waves as has been so adequately 
described in the articles by Bureau of Standards per- 
sonnel in IRE Proceedings April and May 1952. It ap- 
pears that the lobing structure is less well defined than 
theoretical considerations would indicate, presumably 
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Fig. 8. Location of on DC-3 test aircraft. 


caused by the presence of multiple reflections from ter- 
rain irregularities. Lobes were found to be more nu- 
merous from the Chicago station using the 535-foot an- 
tenna as would be expected from theoretical considera- 
tions. 

The antenna installation on the General Motors 
Corporation DC-3 (Fig. 8) resulted in a nonuniform 
pattern which means that the coverage range will de- 
pend somewhat on plane orientation. 

When the plane flew through the region directly 
above the ground station, wide excursions of field 
strength were experienced but no “cone of silence” 
could be observed. 


PROBLEMS 


DEVELOPMENT of an adequate nation-wide air-ground 
service will require the solution of several outstanding 
problems. As has been mentioned previously, alloca- 
tion of a suitable band of frequencies is a prerequisite. 
An air-ground system using known techniques could 
be developed to operate in almost any band below 1,000 
mc. However, use of frequencies between 100 and 500 
mc would offer important advantages over higher fre- 
quencies such as earlier availability of equipment, lower 
cost, and better radio propagation characteristics. It is 
estimated that a public radiotelephone service for air 
craft will require 40 to 50 channels on an FM basis to 
provide adequately for the traffic which will develop 
in the next 8 to 10 years. 

As previously indicated, the present service is operat- 
ing under a developmental grant from the FCC and, 
without further authorization from the Commission, 
service must end in September 1959. The existing trial 
has received the enthusiastic support of the entire avia- 
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tion industry. An immediate need exists for the present 
service not only to be continued but also to be extended 
to cover the more important air lanes. The Bell Sys- 
tem has, therefore, on March 31, 1958, petitioned the 
FCC as a first step to extend the service to the east. The 
service would then cover cities originating one third of 
all commercial air travel in this country and more than 
one fourth of all private flights. We believe that adding 
three stations near Pittsburgh, Pa., Washington, and 
New York, N. Y., will provide a coverage corridor 200 
miles wide extending from 100 miles west of Chicago 
to the East Coast. 

High-flying aircraft have a greater transmission range 
than low-flying aircraft. For example, the range as 
limited by the radio horizon is less than 100 miles for 
a plane flying at 4,000 feet and may be in excess of 250 
miles for a plane flying at 40,000 feet. It is evident that 
any system engineered to provide coverage for a partic- 
ular altitude would result in: 


1. Gaps in coverage between base stations for air- 
craft flying below this specified altitude. 

2. Interference caused by multiple reception of base 
station signals by aircraft flying above this specific alti- 
tude. The co-channel interference problem demon- 
strated by the tape recording can be considerably more 
severe unless careful attention is paid to this factor. 


A problem which has undoubtedly occurred to you is 
that of maintaining a continuous conversation to a 
plane flying between two base station coverage areas. 
Liberal use of extensive telephone plant may be neces- 
sary to avoid the inconvenience of re-establishing the 
connection. 





Electronic Enlarger 


A unique electronic system which makes miniature 
target drones look like giant intercontinental bombers 
has been developed by the Sperry Gyroscope Company. 
The new system—called see, for Speary Echo Enhancer 
—was employed in a series of successful flight tests at 
Cape Canaveral, Fla., to help check the nation’s saGe 
air defense network. 

By enlarging the pips—electronic “pictures”— which 
denote approaching aircraft on radarscopes, SEE makes 
possible use of small, relatively inexpensive target mis- 
siles and drone aircraft to simulate attacks by large 
enemy bombers. 

The system consists of a Sperry traveling wave tube, 
miniaturized power “package” and antenna, weighing 
in total less than 20 pounds. Mounted within an air- 
craft or target drone, the equipment detects pulses 
from ground radars and sends back signals of greater 
intensity to create pips of any desired size on the ground 
radarscopes. 
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Zig-Zag Configuration for Ring-Bus Substation 


R. N. CONNELLY 
ASSOCIATE MEMBER AIEE 


HE NEW HEDGE SUBSTATION of Sacramento 

Municipal Utility District, located a few miles 
southeast of Sacramento, Calif., is designed to receive 
firming power over two lines from Pacific Gas and Elec- 
tric Company plus substantial amounts of power from 
the U. S. Bureau of Reclamation Central Valley Project 
and from the new Upper American River Project, all at 


Fig. 1. Outline per- 
spective for zig-zag 
structure for support 
of 230-kv lines, 
and dis- 
connecting switches. 


ring-bus, 
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number of disconnecting switches and insulation points 
is small; extra buses are not required; relaying is not 
overly difficult; and when a line is disconnected the ring 
may still be closed. 

Study of available ring-bus station designs and of the 
limited space of the site led to adoption of the well- 
known vertical-plane, ring-bus arrangement in which 
the two parts of the bus are above and below instead 
of on the same level. Detailed analysis of the design, 
however, indicated the advisability of adopting a simpli- 
fied form—a zig-zag configuration—illustrated by Figs. | 
and 2. As compared with the conventional vertical- 
plane, ring-bus arrangement, the zig-zag design in the 
instance of the 230-kv structure reduced weight of steel 
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SEC 8-8 


ELEVATIONS 


Fig. 2. Plan and sectional elevations of 230-kv section, showing zig- 
zag structure, lines, ring-bus, bus-sectionalizing and line-disconnecting 
switches, their connections and accessories. The bus-sectionalizing 
switches are independently ted on small structures located directly 
beneath the cross-support framing of each bent. 





230 kv. The 230-kv supply is transformed for use in a 
115-kv section of the substation and also for use in a 
69-kv section. 

Because of there being four possible sources of 230-kv 
power supply normally available and only two load 
lines to the transformers, the use of a ring-bus switching 
scheme was indicated. The advantages of the ring-bus 
scheme thus are available in their entirety. These are 
that only one circuit breaker per line is required; the 
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by 11%, footing cost by 40%, and reduced the number 
of insulation points by four per circuit breaker. 

The clear side entrance to each circuit breaker bay 
is also believed to be advantageous because of its ready 
admission of maintenance equipment, particularly for 
cleaning insulators. This feature along with the marked 
reduction of insulation points is expected to be effective 
in reducing operational hazards. 





Digest of paper 58-1008, “Zig-Zag Configuration for High-Voltage Ring- 
Bus Substation,” recommended by the AIEE Substations Committee and 
approved by the AIEE Technical Operations Department for presentation 
at the AIEE Pacific General Meeting, Sacramento, Calif., Aug. 19-22, 1958. 
Scheduled for publication in AIEE Power Apparatus and Systems, 1958. 


R. N. Connelly is with the Sacramento Municipal Utility District, Sacra- 
mento, Calif.; R. F. Gibbons is with the Federal Pacific Electric Co., San 
Francisco, Calif. 
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Electrospherics and Magnetospherics 


A. D. MOORE 
FELLOW AIEE 


This first part of a two part article discusses the 
interesting and dramatic effects displayed when 
tiny spheres, usually of magnetic material, move 
or are driven over the surface of a dielectric. 
Demonstrations of these phenomena may be 
made by simple means and at low cost, in 
terms of the equipment described. 


Part I 


CONSIDERABLE BODY of electrical literature 
is concerned with the behavior of charged par- 
ticles and the influence of electric fields on 
charged particles. This article presents some new obser- 
vations in which spherical bodies, usually conducting, 
themselves cause electrification by motion over the 
surface of a dielectric; and which, if of proper size 
range, display interesting static and dynamic effects. 
Also described are a number of new phenomena in 
which spheres of magnetic material of appropriate size 
range, when influenced by an alternating magnetic 
field, do strange, unexpected, and often very fascinating 
things, depending on whether or not they are mag- 
netized; and sometimes depending on the presence of 
electrification. 
Demonstration of these new behaviors can be ar- 
ranged for by simple means and at low cost, in terms of 
equipment described herein. The demonstrations in- 
variably captivate the onlooker, whether innocent of 
scientific training or highly sophisticated. Some may 
remain without application, interesting only in their 
own right. Others may serve’ as analogs for various 
other goings-on, such as Brownian movement, thermal 
movement of molecules, crystal formation, bacterial 
chaining, and so on. In any case, electrospherics and 
magnetospherics will prove that electrical engineering 
can be a lot of fun. 
All experiments using an alternating magnetic field 
were done at 60 cycles per second, unless specifically 
noted otherwise. 


ELECTROSPHERICS 


Definition. When spheres of appropriate size and mass 
are shaken, moved, or rolled across an appropriate 
dielectric surface, thereby becoming charged and giving 
to the surface an opposite charge, various static and 
dynamic phenomena can be demonstrated. These 
phenomena will be called electrospherics. 





A. D. Moore is a professor of electrical engineering, University of 
Michigan, Ann Arbor, Mich. 
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Discovery. When developing sandbed types of fluid 
Mappers some years ago, the writer acquired some 
nickel shot, much of which is very smooth and quite 
round. These little balls, about 18 mils (0.018 inch) 
in diameter, are shown in Fig. 1. As they were poured 
into a polyethylene container, it was noted that they 
became electrified. Shaking them across the bottom 
further electrified them. Many workers in different 
fields have been shown these electrospheric phenomena, 
with a high degree of fascination ensuing in each case. 
Only one or two had seen such things before, and they 
were people who had noted that polystyrene beads dis- 
tribute themselves with a spacing-apart tendency over 
the inner surface of a glass bottle, when the bottle is 
tilted or shaken. 


Distribution by Repulsion. In Fig. 1, the mass of balls 
was shaken in a hard plastic bowl to produce electrifica- 
tion. It was then tilted quickly to about 45 degrees, 
bringing the far side up toward the observer. The 
spheres rolled down and most of them massed together; 
but many sprang back up again, to distribute them- 
selves at random over much of the bottom surface. Each 
sphere is held to the hard plastic bowl’s surface by the 
attraction of opposite charges. But each is repelled by 
its neighbors by repulsion between like charges. Here, 
then, is a simple way to cause numerous particles to 
distribute themselves, spaced apart at random and more 
or less uniformly. When the spheres have come to rest, 
they are in static equilibrium. 


Dynamic: Movement of Spheres about Their Locations. 
It weak charges occur, shaking a polyethylene container 
will cause all or nearly all of the distributed shot to 
flow around to new locations. But with enough shaking 
to give strong electrification, each sphere becomes 
“tied” to its home on the dielectric surface. Thereupon, 
mild shaking or vibration of the container will cause 
all of the spheres to oscillate in various ways, each in 
the little region it has staked out for itself. 

In this dynamic situation, each sphere is, of course, 
still acting to repel its neighbors. Each sphere affects 
the movement of nearby spheres. This is not necessarily 
a true analog for the thermal movement of molecules 
in a solid, but it is effective as a visual demonstration 
of the ideas involved. 


Fronds, Branches, Chains. These formations are best 
observed in a polyethylene container with a reasonably 
flat bottom. Such vessels are available for storing foods 
in the refrigerator. After repeated shaking of the 
spheres across the bottom to get strong electrification, 
the vessel is tilted a little. Various effects become 
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evident, if this operation is repeated time and again, 
and closely watched. Fronds, branches, and chains of 
spheres will form at the upper edge of the mass of 
spherical shot, as distributed spheres pour down to the 
mass in the tilted container. Or, with a slight amount 
of tilting, patches of monolayers will form on the bot- 
tom, and their edges will show these formations, 

If these phenomena are viewed in terms of possibly 
analogous phenomena, some light, for example, may 
be shed on crystal growth. 


Streaming. Streaming, shown in Fig. 1, is a striking 
dynamic phenomenon in electrospherics. As described 
previously, the bowl had already been tilted. Next, the 
cup was rotated a little by drawing the thumb back and 
moving the finger forward. The mass then had to read- 
just. 

Normally, the upper spheres at the left would tend 
to roll downhill along the upper edge of the mass, to 
the right. But the presence of charge does not permit 
that. These spheres take off, leave the edge, stream 
upward away from the edge, flow across and among 
the distributed spheres, and come to rest somewhere 
to the right. This must be seen to be appreciated. It is 
best seen in a flat-bottom polyethylene container. 

The picture was taken at 1/50 second exposure, 
which was too long to stop the motion. Looking closely, 
one can see many of the nickel shot showing streaks of 
movement. 

Here, in a little bowl, one gets at least a rough simu- 
lation of what goes on when electrons are thrown out 
of a hot cathode, but if there is no potential gradient 
to make them leave home, they must return again. 
Other simulations of somewhat analogous phenomena 
may occur to workers in various fields. 


Size of Spheres. Spheres only a few mils smaller than 
those described above will electrify, but will refuse to 
display dynamic effects. Their mass is too small, as 
compared to the electric forces, and they simply stick 


Fig. 1. Electrified balls spaced out over sloping bottom of a bowl. 
Streaming is displayed by balls showing movement. 
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tight to their chance locations on the dielectric surface. 

Going the other way, metallic spheres a few mils 
larger begin to be so heavy as compared with the elec- 
tric forces acting that electrification by shaking by hand 
can hardly be made strong enough to get the several 
effects described. (Later in the article, it will be found 
that larger spheres do respond, but more movement 
will be required than that induced by hand.) 

Thus, it was a stroke of luck that the writer’s ob- 
servation of electrospherics happened to be made with 
nickel shot of somewhere around the optimum size. 

The source of the nickel shot is not given, for these 
came from an experimental batch, and may be unob- 
tainable. Later, suitable shot that is available will be 
described. 


Other Electrospheric Effects. Additional effects will be 
taken up subsequently, where they appear in connec- 
tion with magnetospheric phenomena. 


MAGNETOSPHERICS 


Definition. When spheres of magnetic material are 
acted upon by an alternating magnetic field, various 
static and dynamic phenomena can be demonstrated, 
depending on whether or not the spheres are magnet- 
ized, and depending in some cases on the presence of 
electrospherics. These phenomena will be called 
magnetospherics. 


Discovery. Again, luck entered in; and again, in con- 
nection with fluid mappers. Back in 1943, some hard 
cast-iron shot had been acquired from an Adrian, Mich., 
firm, and the writer had copper-plated it to stop rusting. 
The size was about the same as that of the nickel shot. 

In March 1958, the writer wanted to delineate an al- 
ternating magnetic field with iron filings. No filings 
being at hand, the cast-iron shot were tried. They 
worked remarkably well, but some of them began to 
“dance.” They moved rapidly in and out among their 
quiescent comrades, a phenomenon which was unex- 
pected, confusing, and stimulating. 

The suspicion that these dancers might somehow 
have become magnetized was readily proved. A single 
little dancing ball was heated, whereupon it refused 
to dance; remagnetized, it danced again. There was no 
hint on that day, that all spare time for some months 
to come would be totally occupied with experimenting, 
theorizing, research, and the utterly entrancing business 
of seeing the birth of one new phenomenon after 
another. : 


Spheres as Synchronous Motor Rotors. The early ex- 
periments were done with a vertical air-core solenoid 
carrying alternating current, with a horizontal glass 
plate mounted on top. The dancing shot were allowed 
to cavort inside of a ring on the plate or in a bowl rest- 
ing on it. In addition to the vertical component, this 
field had, away from the axis, a strong radial (horizon- 
tal) component. It was not then known that the hori- 
zontal component is undesirable. However, there was 
a dance. 
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After it was recognized that a ball might be rolling 
along as a synchronous motor rotor, the stroboscope 
gave good vertification. On the straighter parts of a 
path, the ball rolled approximately one revolution in 
one cycle. Complete vertification came later, on the 
“race track.” 


The Ball Ballet. Soon, hundreds or even several thou- 
sands of tiny magnetized cast iron shot were put into 
action, although a good a-c field conformation to induce 
the action had not yet been worked out. Seeing a great 
number of balls weaving in and out among each other 
of course led to the designation, “the ball ballet.” 


Accounting for the Ball Ballet. Among the factors mak- 
ing this display possible are the following: 

Self-starting. If the magnetized ball is small enough, 
it is able to produce enough torque to begin turning, 
and through friction with the floor, start rolling and 
spinning at synchronous speed. 

Irregularities. Cast-iron shot are not true spheres, and 
irregularities may account for some of the more com- 
plex gyrations. However, highly accurate steel balls do 
much the same things. 

Gyroscopic effects. If a rolling ball is acted upon by 
deflecting influences, such as by crossing a field of chang- 
ing density, or suffering a change of friction with the 
floor, or in starting to climb the slope of the bowl at 
the edge of the floor, forces between itself and the floor 
will induce gyroscopic action. Precession of the axis will 
lay larger or smaller contact circles into floor contact, 
linear speed will change, and direction of motion will 
change. Such behaviors are constantly demonstrated in 
lesser degree at the billiard table. 

Path. The path of a single ball is constantly changing 
through longer and shorter arcs and whirls. A near- 
circle may change to elliptical form or to any other 
simple configuration. 

Collisions. There are many collisions when plenty of 
balls are used. Some of these may result in balls magneti- 
cally sticking together, at lower field strengths. Magnetic 
repulsion tends to reduce collisions. 
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Fig. 2. Data on coils, and vertical spacings used for ball ballet and 
related demonstrations. 
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Magnetic repulsion. Unmagnetized balls, placed close 
together on a horizontal plane, will repel each other 
when a vertical alternating field is turned on. The 
repulsion force again is there, even if they are magnet- 
ized. Thus, in the ballet, magnetic repulsion plays a 
prominent part in enabling the balls to avoid collisions. 
(Electrostatic repulsion may also be present, but this 
will be described later.) 


The Coil Arrangement. It was gradually learned, 
through much experimentation, that the magnetized 
shot would put on their best dance in a plastic bowl, if 
subjected to an alternating field which, first, is vertical 
or nearly so, and which, second, has a density that de- 
creases somewhat from the center outward. 

Both requirements were met by the use of two coils, 
arranged as shown in Figs. 2 and 3. Plaster posts, Fig. 3, 
support a glass plate somewhat above the lower coil, 
and the bowl is set on the plate. Other plaster posts 
placed on the glass support the upper coil. Spacings are 
given in Fig. 2. 

This two-coil arrangement is reminiscent of the Helm- 
holtz coil design, which might work equally well here. 
The fact is, these coils are a fortunate compromise. Two 
unlike coils like these were needed for a development 
to be described later. After the coils were made, it was 
found that they also serve the present purpose very well. 


Coil Data. Dimensions of the actual windings (not in- 
cluding the coil forms) are given in Fig. 2. 

The upper coil has 8 layers, 150 turns, of no. 17 
copper, enamel cotton-covered. Its resistance is 1.22 
ohms; reactance at 60 cycles, 1.95 ohms; impedance, 
2.30 ohms. The lower coil has 10 layers, 105 turns, no. 16 
copper, enamel cotton-covered. The resistance is 0.54 
ohms; reactance, 0.80 ohms; impedance, 0.96 ohms. Both 
coils were wound by hand, regularly (not haphazard), 
and with the layers heavily treated with Glyptal (regis- 
tered trade mark) varnish as they were put on. 

The change of wire size was made for an excellent 
reason. The writer ran out of no. 17 wire in winding 
the upper coil. 

Connected in series, the two coils have a resistance of 
1.76 ohms. When arranged as in Figs. 2 and 3, and 
additive, reactance and impedance are 3.02 and 3.50 
ohms, respectively. When arranged as they will be later, 
resting one on the other except for the glass plate be- 
tween, the reactance and impedance when coils are 
opposed, are 1.92 and 2.61 ohms, respectively. 

The forms were easily made in three pieces. Each 
cheek is an annulus, cut from hard, stiff pressboard 
(salvaged from office filing separators). The third piece 
was a long strip of appropriate width, cut from a manila 
folder. Scissor cuts were made inward for half an inch 
from each side, to make ears that would bend over to 
be cemented to the cheeks with Duco (registered trade 
mark) cement. 

These coils will carry about 4 amperes continuously. 
Much higher currents are carried for short times. If 
overheating threatens, a fan can be set up for forced 
cooling. 
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Data on the Field. With the coils arranged as in Fig. 2, 
connected in series with fields additive, a search coil of 
20 turns and diameter of 4.25 inches was laid coaxially 
on the glass plate. Using 10 amperes d-c and a flux- 
meter, the flux through the search coil was found to be 
13,200 lines. 

As a check, computation found that the upper coil 
would put 7,400 lines through this area; and the lower 
coil, 5,700 lines; the sum being 13,100 lines. Thus, the 
average flux density at 10 amperes was found to be 930 
lines per square inch, or 93 lines per square inch per 
ampere. 

Density variation over the area was investigated by a 
small search coil. Density at the center turned out to be 
about 10% higher than the density 1.75 inches away 
from the center. 


The Plastic Bowls. The hard yellow plastic bowls seen 
in Fig. 3 were purchased at the 5- and 10-cent store at 
a nickel apiece. The rim diameter is 3.75 inches. Differ- 
ent types or sizes of balls can be assigned, one kind to a 
bowl, and thus kept separated and identified. Each bow! 
can be labeled by means of adhesive marking tape. 

One of these bowls, selected for smoothness and flat- 
ness of the bottom, is reserved for use when the balls 
are made to dance. Naturally, it is called the “ballroom.” 


Cast-Iron Shot. Many people who have been shown these 
phenomena have asked why cast-iron shot is made. It is 
cheap stuff, made by the ton. Impelled by air blast, it is 
used for cleaning castings, and for shot-peening surfaces. 
Quite a range of sizes is available. As it comes, a large 
fraction of the shot will be fairly round and fairly 
smooth; but there will be any number of defectives. 

The defectives must be largely eliminated, for our 
purposes. A two-step process was worked out. First, a 
small batch of raw shot is placed on a large sheet of 
drawing paper. The paper is picked up by opposite 
edges, stretched, and shaken slowly, to let the rounds 
roll down a gentle slope, off the edge, and into a large 
tray. Many defectives are left behind. This process is 
repeated several times. The defectives that pass the first 
step are caught in the second, by visual inspection. A 
few shot at a time are scattered onto a piece of white 
paper. Defectives spotted by eye are picked out with a 
magnetic picker. The picker is a small iron wire, 
wrapped around the end of a small alnico bar magnet, 
and extending from the end by an inch or so. 

This is hard cast-iron shot we are now considering, 
which is magnetically retentive. Malleabilized cast-iron 
shot can also be had, but its retentive quality is much 
too low for the ball ballet. Thus, the cast-iron shot 
industry is a cheap source of supply for one who needs 
small retentive “spheres” by the thousands. 


Different Performance with Different Samples. The 
original dancing-shot discovery was made with the old 
1943 sample. A new supply was needed. Industrial Metal 
Abrasives of Jackson, Mich., kindly supplied a number 
of generous samples with which to develop magneto- 
spherics. The Jackson shot put on a good ball ballet, 
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Fig. 3. Coils set up for ball ballet, ball crystal, and related phenomena. 


even before the defectives were eliminated. But there 
was a difference. 

The Adrian shot, occasionally, would demonstrate 
swirls; and very rarely, complete circulation around the 
ballroom floor. The Jackson shot stubbornly refused to 
do this. This was a baffling situation. Repeated efforts 
to make the Adrian shot perform this way, and do it 
at the will of the operator, met with no success. Either 
it happened, or it didn’t happen. The conclusion seemed 
to be this: if shot is made in Adrian, it will unpredict- 
ably swirl, but if made in Jackson, swirling is out of 
order. This not being a satisfactory state of affairs, quite 
a series of experiments was conducted. 


Electrospherics Again. These experiments were down 
the dark alley of no-understanding, and fruitless as well. 
Nothing worked, until it was recalled that the Adrian 
shot had been copper-plated. In a mood to try anything, 
it was decided to copper-plate some of the Jackson shot. 
There was some improvement, but not much. About 
this time the idea came, very dimly, that electric charge 
effects might be needed if the dance were to turn into a 
swirling or streaming effect. 

With that in mind, the next thing was tried: burnish- 
ing the rough copper-plating, to smooth the ball surface. 
The results were spectacular. 

Without electrospherics, we can have the ballet; but 
without electric charge effects, the balls are too prone 
to collide. Also, at least momentarily, some tend to stick 
together magnetically. With electrospherics, mutual 
electrostatic repulsion greatly heips to prevent collisions, 
each ball then being often able to find a path among its 
fellows. Streaming can develop. A strongly electrified 
situation apparently depends on the balls having a 
smooth surface. 


Copper-Plated Shot. The routines for shot preparation 
as finally worked out are very simple. The selected shot 
are dumped into a flexible rubber bowl, emery paper 
is pressed down on the batch and moved around, and 
the shot are thus cleaned and somewhat smoothed. An 
acid bath is used to clean them further and to remove 
oxide. After a rinse, a little water is poured onto the 
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Fig. 4. Mass of size 50 balls (hard cast-iron shot) being magnetized. 
Magnet is below bowl. 


batch, and some powdered copper sulfate is stirred in. 
[he copper at once begins to displace the iron. In a 
moment or so there is a heavy, but dull copper plating 
on the shot. 

The shot are now dried on a paper towel, and put 
back into the rubber bowl. The thumb is used to press 
into the mass of shot and rub the shot against each other. 
Before wearing out the thumb, the shot will have 
burnished each other to a bright, shiny finish. 

One more note about this process must be entered 
here. Soon after success was first achieved in this way, 
and the ball ballet had admirably turned itself into 
streaming effects, the streaming stopped. Acute frustritis 
ensued, (Frustritis: disease caused by frustration.) Then 
it was noted that the ballroom floor had acquired a 
metallic, coppery sheen. This was acid-removed, and 
all at once the show was on again. Thus, freshly 
coppered shot may put a conductive coating on the floor 
and kill the electrospherics. 


Fig. 5. The ball ballet, in circulation. 
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Cast-Iron Shot Sizes Investigated. The Jackson shot 
samples came in three sizes: nos. 110 (smallest), 230, and 
390. Each sample exhibits a considerable range in dia- 
meter. After selecting, plating, and burnishing, shot 
from each sample were screened, to separate each into 
a smaller and a larger group. Visual inspection was then 
used to pick out those much smaller or much larger 
than average group size. Six groups were thus secured. 
Because there is still some size variation within a group, 
it is perhaps best not to identify these groups with any 
standard gage system. Therefore, the word “‘size’’ is 
adopted. Size 25, for example, means the average num- 
ber of balls per inch is 25: a scale was pushed against 
some of the shot on a flat surface, and those resting 
against the scale and touching each other were counted 
over a known length. 

The smallest are size 50, having an average diameter 
ot 20 mils, Other sizes, in order, are 44, 32, 27, 22, and 
20. All of these do the ball ballet, and all can be made 
to circulate. 


A Cycle of Events. One who opens his own ballroom 
will soon learn the habits and dancing abilities of his 
little performers if he repeats, several times, the cycle 
now to be described. We begin by pouring about one 
gram of size 50 balls (about 2,500 hardboiled troupers) 
into the ballroom. 

Magnetizing. Two U-shaped alnico magnets are seen 
in Fig. 3, right foreground. The ballroom is picked up, 
and a magnet is brought up under it to touch the bot- 
tom. Tapping the poles to the bottom two or three times 
will magnetically mass the balls as in Fig. 4, and mag- 
netize them. The ballroom is put in place, Fig. 3, and 
the field current is about to be increased from zero. 

Minor activity. At 2 amperes, a few dozen balls are 
dancing, but most of the mass is stil] intact. 

Major activity, At 3 amperes, nearly all have gone into 
action. Only a small mass remains. 

The bali ballet. At 4 amperes, the ballet is in full 
swing, and audibly so. There is a constant shuffling 
sound. The activity will be somewhat as the camera 
has caught it in Fig. 5. 

Start of trees. At 6 amperes (watch for coil overheat- 
ing from here on), a few trees have barely started to 
grow. Nearly all of the balls are still in action, but 
with reduced path lengths. 

Trees. At 9 to 12 amperes, the forest appears (Fig. 6). 
Balls are stacked up in peaked groups, or trees. Many 
singles are sitting around vibrating (fanning them- 
selves?) but going nowhere. The ballet is over, 

Demagnetization. This is already accomplished. The 
strong alternating field acting on stationary balls has 
largely demagnetized most of them. 

Magnetizing. Upon magnetization, the cycle starts 
all over again. It can be repeated endlessly. 


Streaming. The cycle of events did not include the 
streaming phenomenon, for there were hardly enough 
balls of size 50 present to induce this effect. We put in 
more balls, to bring the total to 1.5 or 2 grams. Going 
up to 4 amperes, we have thejball ballet. If some stream- 
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ing does not start soon, we back down to about 3 
amperes, or just to where a few balls threaten to stop 
and mass together. 

Local streaming, whirls, vortexes. Streaming starts lo- 
cally, in terms of distinct local whirls or vortexes, each 
being geared to adjacent vortexes. These look so much 
like their counterparts in a liquid, that there is a strong 
illusion of the presence of a liquid. 

Circling. In anywhere from a few seconds to a much 
longer time, one of the eddies seems to predominate, 
and all-the-way-around circling may ensue, as in Fig. 
5. This can be reversed at will, just by grasping the 
top of the bowl and sharply twisting it the other way. 
A complete reversal at once takes place. 

Interference. If a thin strip of plastic, perhaps an inch 
wide, is placed with its end on the ballroom floor to 
block some of the circular flow, eddies will form in front 
of it and behind it, and other eddies will appear. Again, 
one has the illusion that he is playing around with a 
liquid. 

Electrospherics. Streaming depends on strong electrifi- 
cation, which holds the balls to the floor, but causes 
strong mutual repulsion. If, with streaming going on, 
we breathe into the bowl, the dampness dissipates the 
charges. All streaming stops, even though the ball ballet 
continues. It will not resume again until surfaces get 
dry, and friction again builds up the charges. High 
humidity will inhibit streaming. When this happens, 
the bowl can be warmed and dried by holding it close 
to a light bulb. 


Other Shot Sizes: The Ballet and Streaming. It is very 
interesting to find that irrespective of shot size in the 
whole range from size 20 to size 50, the phenomena in 
the cycle of events are duplicated at much the same field 
currents. Likewise, streaming and circling occur at 
much the same currents, or field strengths. 

However, this is true: the larger the balls, the less 
the total weight of balls to get successful circulation. 
Thus, while four or five thousand of size 50 are needed 
to circle the ballroom floor, only about 50 or so of size 20 
will do it. 

The larger the ball, the more reluctant it is to be 
self-starting; for with increase in diameter, the moment 
of inertia rises faster than the torque on the ball. The 
larger balls may need some help to get started—to break 
up the magnetized mass. Banging the ballroom bow! on 
the plate usually suffices. 


Circling: Momentum Constant? The largest shot used, 
size 20, when circling, circles so fast that most of them 
tend to race around the edge of the ballroom. It is, 
therefore, excluded from the following suggestion, 
which pertains to circling as shown in Fig. 5, with the 
balls active pretty uniformly over the whole area. Sizes 
22, 27, 32, 44, and 50, are included. For them, very 
roughly, weight of balls to do a good job of circling 
seems to vary inversely with the ball diameter. 

Now, the average speed of a ball should vary directly 
with the diameter, if it is rolling in a 60-cycle field as a 
synchronous motor rotor. The total momentum, then, 
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Fig. 6. The forest. Balls are stacked up in pine tree formation by 
stronger field. 


of the circling balls, could be represented by total mass 
times velocity. If, among different sizes, total mass and 
velocity vary inversely and directly, respectively, with 
diameter, it follows that total momentum is constant. 
The data at hand are much too rough to serve as proof 
for this idea; and probably, the untrue cast-iron shot 
would never yield data trustworthy enough to be taken 
as proof. This research would require true spheres (ade- 
quate quantities of ball bearing balls). But the idea is 
there, and it might turn out to be true and if so, interest- 
ing. Any new phenomenon, such as this business of 
circling, may be found by someone to be a useful analog 
for something else; and the constant-momentum con- 
cept might become a key factor in the relationship. 


Chain Reaction. One or two balls may trigger off the 
whole assembly. This is done with larger balls, such as 
size 27. After magnetizing the balls, enough current is 
used to break up the mass and get all balls into action. 
The current is then cut off. Many balls are left scattered. 
Some have magnetically chained up with others. The 
current is then suddenly raised to perhaps 3 amperes. 
These larger balls are reluctant to start. But one will 
begin a path; another, influenced by its approach, 
starts out; the effect builds up, and very soon, all have 
gone into action. Here again, interesting and possibly 
useful analogs may be developed. 


Very Small Balls. There is apparently no lower limit 
to ball diameter, for the ball ballet. Industrial Tectonics 
Inc. of Ann Arbor, kindly contributed a dozen steel 
balls, accurately ground and highly polished, of 1/64 
inch diameter. Their path behavior is, to their scale of 
size, like that of larger balls. 


Drawing Lines. Those three lines of shot seen in Fig. 7 
came from another accidental discovery. The writer, 
using the magnetic picker described earlier, happened 
to draw it along the floor among the shot, and was 
astonished to see a line form! Many others to whom 
this thing has been demonstrated, have been equally 
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intrigued. Since the picker is a magnetized iron wire, 
the first guess was that this was a new magnetospheric 
phenomenon. Not so. Nonmagnetic wires were tried, 
and they drew the lines, too. 

One way to get good line effects is to carry the ball- 
room through the cycle of events, ending with the forest, 
and demagnetization. The balls have now built up 
electric charges. When the current is cut off, they will 
stand around as in Fig. 7, mutually repelling each other. 
Draw a metal wire along the bottom, with light pres- 
sure, and the balls form on the line. The lines are 
extremely durable. Start the cycle over again, start the 
ball ballet, and erase the lines. Shut off the current, and 
the lines are still there; the balls reform on the lines. 
Set the bowl aside until tomorrow, and again, the lines 
may still be there. 

Or again, buy a new plastic bowl, and before it is 
ever used, draw unseen lines on the floor. Pour in the 
shot; they show where the lines were drawn. Obviously, 
then, pressure of the wire has highly electrified the 
plastic where the wire has touched. Such lines are 
erasible, simply by using the humid breath from the 
mouth. 

Some things are better “understood” if we do not look 
too far into them. The trouble here is that if we repeat 
this thing often enough, parts of a line, or sometimes 
the whole line, does just the opposite: it repels shot that 
are already charged. And as far as the writer’s many 
experiments have gone, this happens both unpredictably 
and unaccountably. Someone is needed here who knows 
more about plastics and their frictional electricity 
phenomena than is known by the writer or any of his 
laboratory visitors. 


Patchy Effects. Sometimes, either in the ball ballet or 
in the circling demonstration, patchy effects occur. The 
balls may crowd to an area, or they may avoid an area. 

In view of the line-drawing phenomena just described, 
it can be seen that when balls are poured into the bowl, 
extra-high electrification of the surface may occur; and 


Fig. 7. Electrified lines formed by drawing metal wire along bottom 
through electrified balls. 
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Fig. 8. Chaining-up of magnetized balls at reduced field strength. 


unpredictably, it may be of either sign. When bother- 
some, patchy effects are erased with the moist breath, 
and we start with a clean slate. 


Bacterial Chains, Crystal Growth. Some of the most 
beautiful and fascinating effects of all these phenomena 
are indicated by the wiggly loops and chains in Fig. 8. 
Here we start the ball ballet, then ease off on the field 
current and see what happens. Differing kinds and de- 
grees of magnetic-attraction chaining up of the balls 
will occur, depending on how fast the current is reduced. 
The balls, having like charges, repel each other and 
tend to stay apart. But as reduced ball activity occurs, 
balls are rolled to positions where the south pole of a 
ball may catch onto the north pole of another, and a 
chain or loops begins to form. The degree of magnetiza- 
tion of the balls also plays a large part in what happens, 
and in the formations achieved. 

Thus, we have here a variety of activating causes, one 
result of which is the formation of some or many chains. 
It may well be that the viewing of these phenomena as 
they take place may, in the minds of experts in various 
fields, help to demonstrate or even explain something 
about viral and bacterial chains, crystal formation, 
polymerization, and so on. 

The most rewarding sight is to view the dynamic 
situation. After getting the scene into something like 
that shown in Fig. 8, we raise the current just enough 
to have minor activity. One can see the end of a chain 
waving back and forth. One can see it lose a ball as a 
near approach or a collision tears it away. One can see 
a ball make an approach, tend to link on, and miss. 
Perhaps next, two balls join the end of the chain, and 
so on, endlessly, and most fascinating. 


The Octopus Dance, or Saturday Night at the Beach. 
This majestic affair is arranged by using a batch of many 
small balls and adding 25 or 50 much larger balls. At 
high currents—10 amperes or more—a dozen or so small 
balls, gather in under a large ball, and hoist it up. The 
large ball is the head of an octopus, the small balls are 
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the tentacles. Each octopus slowly moves sidewise, as 
vibration occurs. Anyone in a despondent mood will 
profit from viewing this comic spectacle. 


Brownian Movement. Nearly all of the engineers and 
scientists who have witnessed the ball ballet have ex- 
claimed: “Brownian movement!” Actually, since the 
balls in a particular ballet are all of about the same 
size and doing about the same things, what they are 
representing as best they can is, say, the thermal move- 
ment of the molecules in a fluid. 

If desired, we could chew up a piece of paper to make 
pulp, then roll bits of pulp into tiny spitballs, and let 
the spitballs dry. These can have two or three times the 
diameter of the balls that will activate them. For easy 
observation, we may use larger balls, such as size 32, 
and put only two or three hundred balls into action. 
The spitballs will be erratically kicked around, and give 
what is perhaps the simplest visual, large-scale demon- 
stration of the Brownian phenomenon. If the spitballs 
vary considerably in size (as they no doubt will anyway) 
the demonstration is all the better for it. The smaller 
the spitball, the greater the movement displayed. 


Underwater Ball Ballet. The ballet performs under 
water, but not as actively as in air. The greater resist- 
ance offered by water means that fewer balls will go into 
action. Also, a ball spinning at synchronous speed may 
be lubricated by the water and slip more on the floor, 
causing its linear speed to be less. Thus, the paths that 
smaller balls, such as size 50, take are much more clearly 
seen in underwater operation. 

Metallic spheres do not like to be wetted. The nuis- 
ance is that when we want them to sink, many prefer 
to ride around on top of the water. Therefore, the writer 
typically used a wetting agent in the water, to avoid 
floaters, and make sure that dry shot that did sink would 
not carry bubbles down with them. At this point, one 
more happy accident has to be mentioned. Once, in 
preparing to demonstrate the underwater ballet, the 
wetting agent was forgotten. 

The nuisance appeared: a monolayer raft of shot 
floated around on the water. The current was raised, 
things happened, and another line of discovery was 
opened up. 

(This article will be concluded in the March 1959 
issue of Electrical Engineering.) 
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Safety Considerations 


H. H. WATSON 
MEMBER AIEE 


The comparative safety aspects of the use of 

potentials higher than the present 120/240-volt 

level in residences, as covered in an AIEE sym- 

posium, are outlined. The discussion includes 

shock hazards to people and risks of damage to 

property and equipment from fires of electrical 
origin. 


higher than the present 120/240-volt level in 

single- and multi-family residences have been dis- 
cussed in AIEE papers and in other documents.*"** The 
comparative safety aspects of the use of potentials sub- 
stantially higher than the 120/240-volt single-phase 3- 
wire grounded-neutral level were discussed in consider- 
able detail in 18 conference papers in a symposium at 
the 1958 AIEE Winter General Meeting in New York 
City. This article summarizes the 1958 symposium and 
includes further remarks by the author. 

This discussion of safety in the use of electricity is 
concerned with shock hazards to people and damage to 
property and equipment from fires having electrical 
origin. Specifically excluded are the results of lightning 
discharge or other incidents not related to voltage level, 
such as the effects of heating caused by overload. The 
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concern here is with electrical distribution systems in 
residential structures, including the service, service en- 
trance equipment, interior wiring system, and associated 
wiring devices, enclosures, and connecting devices. 

The earliest use of electricity in residences was for 
lighting. The original installations supplied by central 
stations were at a direct potential of approximately 100 
volts. This value has gradually increased to the present 
120-volt a-c level where it is now generally standard- 
ized.?® The original selection of approximately 100 volts 
was not on a basis of whether 100 volts was a safe value, 
but was determined by considerations of distribution, 
the problems encountered in the design of d-c generating 
equipment, and the properties of the incandescent lamp. 
It is doubtful that any serious attention at all was given 
to the selection of voltage level from the viewpoint of 
hazard. The selection of voltage levels in Europe, which 
generally are higher than those in the United States, 
likewise does not appear to have been concerned with 
safety to man or machine. 

The use of electricity in residences at potentials of 120 





Revised text of conference paper CP58-1209, requested by the AIEE 
Safety Committee for the AIEE Fall General Meeting, Pittsburgh, Pa., 
Oct. 26-31, 1958, as a review of a symposium held at the AIEE Winter 
General Meeting, New York, N. Y., Feb. 2-7, 1958. 


H. H. Watson is with the General Electric Company, Bridgeport, Conn. 
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volts to ground and at 240 volts between ungrounded 
conductors is not generally looked upon as a hazard by 
the American public. The potentially lethal effects of 
120- and 240-volt rated circuits and equipment are con- 
trolled by rigid application of the requirements of the 
National Electrical Code (NEC)** and by widespread use 
of Underwriters’ Laboratories, Inc., listing procedures 
for electric products. For the higher potentials employed 
in many other parts of the world, similar controls are in 
effect to assure reasonable freedom from electrical acci- 
dents. It should be understood, therefore, that this ex- 
amination of the hazards of an increased voltage level 
in dwellings is not a comparison between one condition 
which is inherently safe and another condition which 
might be found to be unsafe. Rather it is a considera- 
tion of the probable increase in hazard from a proposed 
adoption of voltages higher than those now in use. 


OPINIONS OF SYMPOSIUM AUTHORS 


EIGHTEEN AUTHORS representing various interests in 
industry participated in the 1958 symposium: 


Classification Number of Authors 





Utilities 
Laboratories—Science 
Codes or Standards 
Manufacturers 
Military 
Maintenance-Repair 
Classifying general conclusions, in those instances 
where the authors gave their opinions, under headings 
pertinent to the specific problem of the safety of higher 
voltages, the points shown in the following tabulation 
were established: 
Opinion Number of Authors 


Higher voltages 

would be less safe 13 
No difference in 

safety levels between 

existing voltages and 

a higher level 


Added hazard 
could be provided for 
by design 11 


The opinions here reported do not represent an 
analysis of a specific proposal for some definite value of 
voltage, such as in item 2 under “Notes,” but rather 
they are generally directed at a blanket increase in levels 
to values of from two to four times the present United 
States practice. 

More specifically, the analysis of individual groups of 
opinion is shown in the following tabulation, which is 
significant only in that it shows there is no practical 
consensus either in the area of individual or group 
interest: 

Could Be 


Provided For 
by Design 


Number of No 


Classification Authors Difference 





Utilities 5 3 
Laboratories 

Codes or Standards 

Manufacturers 

Military 

Maintenance-Repair 


TOTALS ll 
An examination of the individual opinions discloses 
these further interesting facts: 
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Utilities. The opinion that no additional hazara 
would be present was from an ardent Canadian advo- 
cate of higher voltages. An equally competent United 
States utility spokesman did not deny the existence of 
added hazard. The utility speakers were in exact agree- 
ment that the required safety level could be achieved 
by proper equipment and apparatus design. 

Laboratory-Science Groups. These three authorities 
were emphatic about the existence of an increased haz- 
ard but declined to evaluate the increase quantitatively. 

Codes or Standards. The disparity of agreement here 
is explained by the fact that the three representatives 
spoke respectively for (a) the NEC, (b) the many Eu- 
ropean equivalents of the NEC, and (c) a specific indus- 
try standard, namely, on lighting equipment. These 
opinions simply reflect existing codes and standards re- 
quirements which, by inference, are proved ceilings on 
safe voltage levels and, hence, if exceeded, are judged to 
produce unsafe conditions. 

Manufacturers. The breakdown of the manufacturers’ 
opinions in detail shows that the speaker whose product 
would not be affected by an increase in voltage judged 
the increase not to be an increase in danger, while the 
speaker whose product would require change or re- 
design concluded that a higher voltage would constitute 
increased danger. These opinions must be discounted as 
valid criteria of absolute safety. It should be noted that 
this same group collectively only half agreed that de- 
sign could care for increased hazard—that the degree of 
danger was absolute and not alterable by preventive 
mechanics. 

Military. The speakers representing two branches of 
the armed forces were realistic in reporting the attitudes 
of their organizations based on actual experience which 
shows the use of higher voltages to include added danger 
at any voltage level. 

Maintenance—Repair. The single speaker here pro- 
jected his observance of hazard in recorded industrial 
accidents into the residential area, with emphasis on the 
growing potential of danger in increased residential use 
of electricity. 


CONCLUSIONS 


1. The use of potentials higher than the present 120/ 
240-volt level by a multiplication factor of two will in- 
crease the hazards already present in the existing levels 
but not in numerical ratio to the increase in voltage. 

2. Equipment suitable for use at higher line voltage 
and capable of operation at increased voltage to ground 
can be designed to include the same measure of safety 
now prescribed for existing conditions. 

3. Portable appliances and lighting should continue 
to be supplied by 120-volt-to-ground circuits. 

4. Potentials of 240 volts to ground should be used 
only for permanently wired fixed appliances. 

5. Many of the unsafe conditions and situations aris- 
ing from an increase in residential voltages would be 
transitory in nature. The entire industry and the total 
population is conditioned to a highly standardized resi- 
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dential interior wiring system and voltage level. It is to 
be expected that any breakthrough to a higher voltage 
level with the appearance of unfamiliar wiring devices, 
changes in grounding requirements, the presence of cir- 
cuits requiring new identification and coding, etc., will 
generate situations giving rise to accidents from causes 
not now present in the existing system. An evaluation of 
this hazard cannot be made with any measure of reliabil- 
ity, primarily because in the present system data and 
Statistics are not accurate on a national basis. 

6. Some increase in fires would be caused by an in- 
crease in voltage as a secondary result of the additional 
use of grounding to reduce shock hazard. At present 
voltage levels, some substantial number of fires originate 
in faults in the grounding arrangements. Because the 
higher voltages would require an increase in the relative 
number of grounded appliances it is concluded the fire 
rate would also increase. 


NOTES 


1. The speakers at the 1958 Winter General Meeting 
symposium and their subjects were: 


H. B. Whitaker Underwriters’ Laborato- National Electrical Code 
ries, Inc. 

General Electric Com- Industrial and Commer- 
pany cial Buildings 

Johns Hopkins University Relative Shock Hazard 

NEMA European Practices 

Air-Conditioning & Re- Air-Conditioning 
frigeration Institute Equipment 

CSA Testing Labora- Canadian Systems and 
tories Appliances 

Reliance Electric & En- Motors 
gineering Company 

Kaiser Aluminum & 
Chemical Corporation 

Toronto Hydro-Electric 
System 

Department of the Army Army Installations 

Underwriters’ Laborato- Underwriters’ Laborato- 
ries, Inc. ries Requirements 

Department of the Navy Navy Installations 

Consolidated Edison Utility Distribution 
Company 

J Ceil Heat, Inc. 

H. I. Stanback Square D Company 

H. E. Campbell (for General Electric Com- 
P. F. O'Neill) pany 

A. S. Anderson Ebasco Services, Inc. 

G. A. Freeman Westinghouse Electric 

Corporation 


R. H. Kaufmann 


W. B. Kouwenhoven 
L. D. Price 
G. S. Jones, Jr. 


F. R. Whatmough 
C. G. Veinott 


J. W. St. Andre Maintenance Problems 


W. H. Innis (for Canadian Utilities 


H. Hyde) 
E. G. Rudberg 
D. B. Anderson 


Cc. D. Friday 
r. C. Duncan 


. E. Goft Space Heating 


Panelboards 
Heat Pump 


Residential Service 
Lighting Sources 


2. At this time (July 1958) the most actively supported 
proposal for high-voltage circuits appears to be the use 
of 240/480-volt single-phase 3-wire secondary circuits 
operating at 240 volts to ground. The service to any in- 
dividual residential structure would consist of a 2-wire 
240-volt single-phase circuit grounded at the service en- 
trance as at present. The fixed high-energy appliances— 
water heater, range, wall-mounted counter- 
mounted cooking unit, clothes dryer, and heating and 
cooling equipment—would be supplied at 240 volts to 
ground over 2-wire appliance branch circuits. Con- 
venience outlets for portables and outlets for lighting 
would be served by 120-volt 2-wire 120-volt-to-ground 


oven, 


circuits originating in an autotransformer connected to 
the 240-volt supply. 

3. Existing feeder and branch circuit overcurrent pro- 
tective devices would have to be re-evaluated for use on 
the higher voltage secondary utility supply. Plug fuses 
are rated at 125 volts maximum. 

4. Although it is generally a violation of local codes 
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or ordinances for any person other than a licensed or 
competent mechanic to alter the permanent wiring in a 
residence, it is well known that homeowners in very 
substantial numbers, as well as members of other than 
the electrical trades, do make additions, extensions, and 
repairs to wiring. For this reason, the proposed new 
higher voltage circuits would have to be segregated and 
distinctively identified from the 120-volt circuits. This 
requirement perhaps would necessitate the use of sep- 
arate distribution boards for each system. 

5. The National Electrical Code and its many local 
or state derivatives would require major changes to give 
requirements appropriate to a new voltage level. 

6. Those Underwriters’ Laboratories Standards ap- 
plicable to equipment to be operated at or connected to 
higher voltage circuits would have to be revised. Certain 
materials, notably insulated wire and cable, are now 
rated at 600 volts, but requirements for identification of 
higher voltage circuits might necessitate a new series of 
identification means. 
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Electrical Features of the Eddystone Station 


E. B. SHEW 
MEMBER AIEE 


HE ELECTRICAL FEATURES of the Philadel- 
phia Electric Company's 650-mw Eddystone Station 
are noteworthy because of the problems created by the 
use of supercritical pressure turbine-generators, and 
because of the complexities of integrating this large 
block of power into the existing system. Reliable and 
economical solutions of these and associated operating 
problems were given primary consideration in the exe- 
cution of all phases of the project, from the planning 
stages through engineering, design, and construction. 
There will be two supercritical-pressure cross-com- 
pound units, each rated 325 mw, 416 mva at 20 kv. The 
stators and rotors of the first unit will be inner-cooled 
with hydrogen at 45 pounds pressure. The second unit 
generators will have conventional cooling with hydro- 
gen at 30 pounds. 








TRANS 


AUX  AUX_ 
PWR 


Fig. 1. Eddystone Station, one-line diagram. 
Simplicity is carried out in the unit system as shown 
in Fig. 1. The two generators of each unit are connected 
directly to a pair of transformers with a total nominal 
rating of 400 mva. The transformers are paralleled on 


both low- and high-voltage sides and connected through 
a circuit breaker to a separate 132-kv bus section. The 


coolers are from the transformers and 
mounted in two groups between thé transformers, with 
the two groups interconnected by piping. Normally, 
each transformer operates with its own coolers. Should 


it become necessary to remove one transformer from 


separated 


service, manual operation of the valves will connect the 
coolers of this transformer to the remaining transformer 
to permit full nominal output of the highly efficient 
generation, 

The auxiliary power requirements are of the order 
of 28 mva for unit | and 26 mva for unit 2. In addition, 
there are two 5,000-hp turbine-driven high-pressure 
boiler feed pumps per unit. The auxiliary power system 
is basically a simple 4-kv radial system and follows the 
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F. W. MYERS 
MEMBER AIEE 


unit principle. Two 12-16-mva 20/4-kv OA/FA (oil- 
immersed, self-cooled /forced-air-cooled) unit auxiliary 
power transformers are solidly connected to the gener- 
ator leads for the supply to essential unit auxiliaries. 
The power for starting the main units and for em- 
ergencies is supplied through a two-section station 
service bus by two 15—-20-mva 138/4-kv OA/FA station 
service transformers, and these transformers are each 
supplied through a circuit breaker from a separate 
132-kv bus section. The largest motors are 4,500 hp, 
and the motors 300 hp and above are supplied at 4 kv. 
Motors below 300 hp are supplied at 440 volts with a 
few exceptions, primarily for reasons of location. 

Feeds to the auxiliaries are distributed among the 
busses so that any one of the boiler auxiliary busses, the 
screen basin busses or the source feeder can be lost 
without shutting down the main unit; therefore, no 
automatic transfer scheme is used. 

In the 132-kv substation, aluminum conductors are 
used for all busses and taps. The supporting structures 
for all equipment and busses are of welded-aluminum 
construction, having a first cost which is about the same 
as that of conventional copper and steel construction, 
but a maintenance cost which is considerably less. 

As a result of extensive studies, provision to avoid 
instability has been included by the use of dual relay 
protection to clear phase faults in the shortest possible 
time. 

An extensive transmission plan requiring 100 miles 
of new lines was precipitated by Eddystone, but general 
load growth and system reinforcement are largely re- 
sponsible for much of the required transmission. To 
avoid the high cost of underground cable construction, 
extensive use is made of railroad rights of way and 2/3 
of the additional line mileage is on such rights of way. 

Another measure of the size and complexity of the 
project is that it requires 19 major transformers with 
a total capacity of 2,300 mva. The use of autotrans- 
formers wherever feasible and reduced insulation levels 
results in substantial cost savings. 

The high efficiency of supercritical pressure turbine- 
generators of this size is a compelling reason to attain 
maximum availability factor, thus dictating a high de- 
gree of reliability of the electrical features. On the other 
hand, cost must be held to a minimum. It is believed 
that the optimum balance between these two basic re- 
quirements has been achieved by stressing simplicity. 





Digest of paper 58-576, recommended by the AIEE Power Generation 
Committee and approved by the AIEE Technical Operations Department 
for presentation at the AIEE Middle Eastern District Meeting, Wash- 
ington, D. C., Apr. 28-30, 1958. Published in AIEE Power Apparatus 
and Systems, Oct. 1958, pp. 707-13. 
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Drying and Rehabilitating Distribution Transformers 


C. H. SMOKE 
MEMBER AIEE 


LARGE INDUSTRIAL PLANT on the eastern 

seaboard has developed a method of drying and re- 
habilitating transformers used in its electric power dis- 
tribution system in its own shops. The procedure does 
not require a drying oven and produces results which 
equal or excel oven-drying in time requirements and 
improvement of insulation-resistance values. Develop- 
ment of this process was made necessary by the fact 
that the plant was faced with the prospect of failure 
of several 5,000-kva 11.5- and 2.3-kv transformers, which 
would have seriously crippled operations, and which 
readily could have resulted in complete shutdown of 
the plant for an extended period. 

This plant has a total of 87,250 kva in 11.5-2.3-kv 
transformer capacity, with individual units ranging 
from 750 to 6,000 kva in size. Thirteen 3,750/5,000 kva 
transformers, totaling 65,000 kva, constitute the most 
important part of the total capacity. It was in this 
group that failures occurred. 

It is the belief of the author that industrial-type loads 
impose more severe operating conditions on air-breath- 
ing transformers than utility-type loads, in those in- 
dustries which operate on a 5-day workweek. Trans- 
formers carry no load or such light loads over the week 
ends that they cool to air temperature, drawing in more 
air and accompanying water vapor than utility system 
transformers, whick. are seldom without load and which 
have shorter periods of light load. These conditions 
can be shown to result in a greater accumulation of 
free water in the bottom of the transformer tank. Load- 
ing the transformer rapidly to a substantial part of its 
rating when operations are resumed produces a vigorous 
circulation of oil, which may carry a slug of free water 
up into current-carrying parts, causing internal flash- 
over and failure. 

Five such failures occurred in two years, each fol- 
lowing two or more days of practically zero-load op- 
eration and each failure occurring after about four 
hours of loading at about the self-cooled rating of the 
transformer. Each failure started in the lowermost point 
of an outside 2,300-volt coil, burned through the wind- 
ing insulation to the high-voltage coil, starting an 11.5- 
kv phase-to-ground fault. Ground relay operation 
tripped the 11.5-kv breaker, isolating the fault. 

Prior to the first two failures, transformers had been 
inspected visually and the water-traps on the conserva- 
tor tanks drained each week. Oil was tested for break- 
down strength at approximately quarterly intervals. 
Acidity determinations were not made routinely but a 
test of all transformers in 1948 had shown all oil to be 
below 0.10 neutralization number. Tests after first two 
failures showed neutralization numbers from 0.20 to 
0.60. Field treatment with fuller’s-earth filters resulted 
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in producing oil samples of satisfactory breakdown and 
acidity, but did not remove contamination from oil 
which did not pass through the filter, nor from the 
winding insulation. Investigation showed all other 
transformers of this class in danger of failure, the pre- 
vention of which required untanking, cleaning, drying, 
and replacing of oil in each transformer. 

No local shop was equipped to do this work, so the 
repair of the units on which failures had occurred had 
to be made in out-of-town shops. The time for rail 
shipment and the work load on these shops’ facilities 
indicated that too long a time would be required to 
have the transformers rehabilitated by others. Plans 
were started to construct an oven and to procure the 
other equipment needed to do the required work. The 
fire hazard inherent in oven drying oil-soaked insula- 
tion ruled out doing such work in the power plant 
where adequate space and rail and crane service existed, 
and where the work could be easily supervised. Lack of 
personnel experienced in this work also was a factor 
which made oven drying questionable. 

A study of the fundamental requirements for mois- 
ture removal led to the belief that transformers could 
be dried in a satisfactory time and manner by circu- 
lating hot oil at a safe temperature and applying sufh- 
cient vacuum to reduce the vaporizing temperature of 
water to a point below the oil temperature. Equipment 
was available to try this process immediately on a 
transformer which had shown such low readings that 
it had been removed from service to prevent failure. 
After cleaning, the experimental setup raised the insu- 
lation resistance from values of 5 megohms for high- 
voltage winding to core, 1.5 megohms for low- 
voltage winding to core, and 6 regohms for high- to 
low-voltage winding to 290, 49, and 330 megohms re- 
spectively, corrected to same temperature, in 34 days of 
operation. Heavy tarpaulins, which had been used to 
reduce heat loss, and other improvised items of equip- 
ment were replaced as the drying program progressed. 
All transformers with critically low insulation values 
have been successfully cleaned and dried without fur- 
ther failures. Laboratory tests show that oil is not dam- 
aged by continued circulation at the temperature used. 

It is believed that the method developed produces 
results equal to or better than oven drying, without 
fire hazard, and that by its use the time and expense 
of transporting transformers to an oven-equipped shop 
can be eliminated. 





Digest of paper 58-565, “Field Drying and Rehabilitation of Large Dis- 
tribution Transformers,” recommended by the AIEE Transformers Com- 
mittee and approved by the AJEE Technical Operations Department 
for presentation at the AIEE Middle Eastern District —- Wash- 
ington, D. C., Apr. 28-30, 1958. Published in AIEE Power Apparatus 
and Systems, Oct. 1958, pp. 749-55. 
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Pictorial Review 


FIREBIRD II], the first vehicle to be controlled en- 
tirely by electronics (picture A at top of this page) is 
driven with a single fingertip control unit which gov- 
erns steering, throttle, and brake through analog com- 
puters and electrohydraulic servomechanisms (Electrical 


Engineering, “Improved Sate Highway Travel,” June 


AIR CONDITIONING 
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Automotive Design Uses Aircraft Methods 


1958, p. 571). This is the General Motors Corporation’s 
(GM) experimental gas-turbine automobile which was 
demonstrated to those persons who attended the Spe- 
cial Committee on Highway Safety meeting during the 
Governors Conference held April 10-12, 1958. 
Pushing a button cuts Autoguide into the Unicontrol 
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system (picture D top of this 
page) in order to steer the 
automobile electronically 
along a road-embedded elec- 
trical cable (Electrical Engi- 
neering, “Nebraska Pioneers 
Electronic Vehicle Control,” 
February 1958, p. 200; /bid., 
“Electronic Highway ot To- 
morrow in Operation,” July 
1958, p. 654). The steering 
computer mechanism  re- 
ceives its signals from a pair 
of tuned pick-up coils be- 


neath the car (photograph F lower 
right-hand side of this page), rather 
than from the Unicontrol stick that 
takes the place of a conventional 
steering wheel. 

At the touch of another button, 
Cruisecontrol takes over the throt- 
tle and then automatically main- 
tains whatever road speed has been 
set on its dial. 

An auxiliary piston engine 
which is located in the nose of this 
missile-like vehicle powers all of the 
accessories (pictures B & C bottom 
of preceding page). This includes 
the 12-volt as well as the 60-cycle 
110-volt a-c generators in the auto- 
mobile. Its constant-speed drive has 
made possible the devolopment of 
extremely compact and light-weight 
units that have appreciably higher 
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efficiencies than formerly. 
The nerve center tor this 
unique automobile’s revolu 





tionary contro] system and 
some 40 boxes of electronics 
is a special relay control 
panel that is mounted just 
ahead of the rear wheel 
(photograph E center left 
hand side of ths page). 
Routing all power through 
this panel greatly simplifies 
trouble shooting the Fire- 
bird III's electronically con- 
trolled heating and aircon 
ditioning system, ultrasonic. 
ally operated doors, electronic 
horn, two-way radio, and many 
other electronic gadgets. It also 
makes possible remote radio con 
trol of some 32 of the automobile’s 
functions thus facilitating the stage 
display of this futuristic automo 
bile. Firebird III is the first com 
pletely electronically controlled car 
built. It was designed and built by 
automotive men who quite deliber 
ately studied aircraft techniques 
They do not intend to take to the 
air with this vehicle. But they feel 
that the lifting of previous limita- 
tions imposed on conventional au- 


tomotive design will serve to bring 
to the consumer better cars in the 
future. It is felt that as the airplane 
progressed from manual to elec: 
tronic control, so may the auto. 
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AIEE in the 
University of Michigan 


THE OFFICERS of the Student Branch at the University of 
Michigan are: Chairman J. S. Squire, Vice-Chairman D. E. 
Atkinson, Activities Chairman D, M. Yee, IRE (institute of 
Radio Engineers) Secretary H. W. Estry, AIEE Secretary 
J. T, Olson, and Treasurer F. L. Miller. Academic Counselor 
is Prof. J. G. Tarboux. 

Activities of the Student Branch include a luncheon 
every Wednesday during the academic year at which 
there is a special speaker or presentation of a movie. 
Monthly, a meeting is held featuring an outside speaker. 
The Wednesday luncheons draw some 30 persons, while 
the AIEE—IRE combined membership is about 100. 

The program in electrical engineering at the University 
emphasizes basic theory and provides the student with 
a broad and fundamental background. A student may 
achieve, however, by careful selection of elective courses, 
a measure of specialization even within the basic under- 
graduate program. Extensive specialization should be re- 
served for graduate study. 

The Engineering Arch (left) is one of the best-known 
University landmarks and is at one end of the diagonal 
walk located on the original 40-acre campus. 

Courses in engineering have been offered at the Uni- 
versity continuously since 1853. 





type. The grid-current scale has been 
changed at the voltage axis in order to 
show more of the curve. 

The negative component of current re- 
sults from positive ions in the imperfect 
vacuum of the tube. This current, there- 
fore, is affected by the number of ions 
present as well as by the grid potential. 
The density of the gas in the tube and the 
velocity of the electrons accelerated by the 


Grid-Current Measurements 


with a D-C Analog Computer 


J. R. COX 
STUDENT MEMBER AIEE 


INCREASED USE of amplifiers at fre- 


quencies of 0 to 20 cycles per second has 
focused attention on the problem of de- 
signing direct-coupled amplifiers. Grid 
current, in particular, is a problem, inas- 
much as it causes a change in tube bias 
that cannot be distinguished from a sig- 
nal. For this reason, direct-coupled ampli- 
fiers are designed to operate in the region 
where grid current is normally considered 
negligible. Operation in this region, how- 
ever, is not in itself a solution because 
even these small currents are significant in 
direct-coupled amplifiers. Since grid-cur- 
rent characteristics for this region are not 
included in handbooks, the designer must 





Full text of the paper awarded first prize in 
the ATEE District 7 Student Prize Paper 
Competition. Recommended for publication by 
the ALEE Educational Publications Committee. 


R. Cox is a student at the A&M College of 
Texas, College Station, Texas. 


solve the new problem of measuring these 
currents. 

The values of current that must be 
measured usually extend from a_ few 
micromicroamperes to several microam- 
peres and are beyond the range of ordinary 
measuring devices. These currents have 
been measured at the A&M College of 
Texas during the past year by use of 
d-c analog computer elements, but the 
method has not previously been analyzed 
in detail. The purpose here is to supply a 
detailed analysis. 


Grid-Current Characteristics 


A typical curve of grid current in the 
region of direct-coupled amplifier opera- 
tion is shown in Fig. 1. Scales have been 
placed on the axes to give an order of 
magnitude for grid currents. The curves 
will vary widely between tube types and 
even between individual tubes of the same 
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plate are important determinants of the 
number of ions present. Gas in the tube 
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Fig. 1. Grid-current curve. 
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may also be ionized to some extent by 
light or other external radiation. 

The positive component of grid current, 
on the other hand, is more nearly a direct 
function of the grid voltage. It represents 
the flow of electrons from the cathode to 
the grid. Some of the electrons emitted by 
the cathode have an initial velocity of 
such direction and magnitude that they 
strike the grid even though it may be 
somewhat negative. This explains the 
positive currents at negative grid poten- 
tial. The curve of Fig. 1 continues to rise 
sharply as the grid becomes positive and 
begins to attract electrons. 

The zero grid-current point represents 
a balance of these positive and negative 
components of current. Similarly, the 
curve for some distance on either side of 
this point shows the resultant of the two 
components of current rather than the 
effect of one or the other. 


Grid-Current Measurement 


The circuit of Fig. 2 has been used to 
measure currents as low as a few hundred 
micromicroamperes. Fundamentally, the 
tube conditions are held constant by the 
amplifier while the capacitor integrates 
the grid current. Then, from measure- 
ments of the rate of change of capacitor 
voltage, the grid current can be deter- 
mined. 


Principle of Measurement. The opera- 
tion of the circuit of Fig. 2 can be under- 
stood by a consideration of the inter- 
dependence of plate voltage, plate current, 
and grid voltage of the tube. If the value 
of any two of these three variables is fixed, 
the third must be a value consistent with 
the tube characteristics. In this circuit, 
plate voltage is fixed by the setting of the 
potential divider R,. The plate current 
will be constant at the value required for 
zero amplifier input. It will be shown that, 
as a result of the action of the amplifier, 
this is the only value of plate current that 
can exist under steady-state conditions. 

To show that tube conditions are con- 
stant, the circuit will first be considered 
with the switch S, closed. The —400-volt 
power supply has been shown as a battery 
for simplicity. Kirchhoff’s voltage law ap- 
plied to the grid circuit yields 


E, +E, — E, =0 (1) 
The equation for amplifier output is 

E, = —AE; (2) 
where A is the magnitude of gain. When 
this value of E, is substituted into equa- 
tion 1, it gives 

E, = Ej (—A — 1). (3) 


Since the magnitude of the gain A is very 
high (approximately 10,000), 


A>1 (4) 
then 
E, = —AE; (5) 


to a very close approximation. 
For the loop containing E, and R,, 


E; + 400 volts = V (6) 
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Fig. 2. Basic circuit for measuring grid cur- 
rent. 


Since the amplifier has a very high input 
impedance, 


V = IhR: (7) 


and equation 6 becomes 


E; = I,R, — 400 volts (8) 


Equation 8 shows that E, can be zero* 
if J, is of the proper value. If 7, were to 
increase slightly from this value E, would 
have a slightly positive value. By equation 
5, this positive E, would be reflected as a 
very large negative change in E,. The 
plate current would therefore decrease, 
bringing E, back to zero. If E, were to 
become negative, it would be corrected 
to zero in a similar way. Obviously, the 
only stable condition is that in which the 
current J, is of the proper value to make 
E, zero. With both J, and E, fixed, E, 
must stabilize at a voltage consistent with 
the characteristics of the tube. 

When switch S, is opened, the grid cur- 
rent will cause a voltage to build up across 
the capacitor. Equation 5 now becomes 


E, = —AE, — V; (9) 


This equation indicates that E, will 
change by an amount 


Vi 
AE; = - A (10) 


when the switch is opened. The capacitor 
voltage V, can change only with grid cur- 
rent, and with the proper choice of capaci- 
tor size it need not exceed several volts. 
Its effect on the condition of constant plate 
current, therefore, can be neglected. 


Method of Measurement. By equations 
2 and 5, 





* Actually E, will differ from zero by —E,/A. 
This value is negligible by the same approx- 
mation made for equation 5. 


Electrical Engineering Education 


Electrical 
Engineering 
Education 


E. = E,. (11) 


when switch §, is closed. This value of E, 
is the first measurement made. Plate volt- 
age may be adjusted until the value of 
E, indicates the grid voltage at which cur- 
rent is to be measured. When the switch 
is opened, 


1 


Because the tube conditions are constant, 
I, is also a constant and the equation may 
be written 


I. 
Vi = o AT (13) 


Also, from equations 2 and 10, 


AE, = V; (14) 


Substitution of the value of V, in equation 
13 shows the grid current to be 


AE, 
= C— 15 
I, =C AT (15) 


With AE, in volts, AT in seconds, and C 
in microfarads, this equation yields /, in 
microamperes. The usual procedure is to 
let E, change until AZ, is an amount that 
allows accurate measurement. This change 
is timed with a stop watch. 

The method of measurement must be 
modified slightly for grid currents in the 
microampere range. For available values 
of precision capacitors, the capacitor volt- 
age change with this much current is too 
rapid for accurate measurement. These 
currents can be measured if a precision 
resistor is substituted for the capacitor. 
Then, the voltage V, is the 7,.R drop in 
the resistor and it can be measured at the 
amplifier output in the same way capaci- 
tor voltage was measured. This method 
could be used at lower currents if preci- 
sion resistors of sufficient magnitude were 
available. 


Advantages of the Method. Measure- 
ments of low grid currents with the circuit 
described are not difficult. Changes from 
one test point to the next are made simply 
by adjustment of plate voltage, and if a 
digital voltmeter and stop watch are used, 
there is little reading error. The accuracy, 
therefore, depends almost entirely on the 
equipment. 

An advantage is gained by making meas- 
urements at the output of the amplifier. 
The amplifier has a low output impedance 
and should be able to deliver several milli- 
amperes. These characteristics allow the 
use of a laboratory d-c voltmeter, rather 
than a less accurate vacuum-tube volt- 
meter, if a digital voltmeter is not avail- 
able. 
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Equipment Used 


The d-c analog computer at Texas AXM 
is especially useful for measuring grid- 
current characteristics. It provides d-c and 
a-c power, d-c amplifiers, precision resis- 
tors and capacitors, and a digital volt- 
meter. 


Utility Panel. To facilitate measure- 
ments even more, a utility panel was de 
signed for the computer. The panel, 
shown in Fig. 3, provides voltage supply 
busses, extra busses, ground busses, sev- 
eral type of tube sockets, clips for attach 
ing resistors and capacitors, and three po- 
tentiometers. All busses, tube socket termi- 
nals, clips, and potentiometers are con- 
nected to banana jacks on the panel, 
Banana plug leads are used on the com- 
puter boards and, therefore, are readily 
available. It is also easy to connect com- 
puter elements into the circuit with these 
leads. The resistor clips allow most cir- 
cuits to be connected without soldering. 


Amplifier. The amplifier used in the cir- 
cuit must be a d-c amplifier with high 
gain, 180 degrees phase shift, and small 
drift. In addition, it is necessary that the 
input impedance be high and the output 
impedance be low. D-c analog computer 
amplifiers fit these qualifications very well. 
They are single-stage positive-feedback 
amplifiers that attain a gain of about 
-10,000. A cathode follower is added to 
provide low output impedance. Chopper 
stabilization can be added to prevent drift. 


Digital Voltmeter. When the capacitor 
method of measurement is used, an in- 
stantaneous reading of a changing voltage 
is needed. The digital voltmeter, which is 
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Fig. 4. Example of a 
grid-current curve. 
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a self-adjusting potentiometer, lends itself 
particularly well to such a measurement. 
It is accurate to the last of its four digits 
if the reference voltages are sufficiently 
accurate. Thus far, no permanent refer- 
ence voltages have been provided for the 
digital voltmeter in the computer at 
Texas A&M. Initial condition voltages 
with isolation amplifiers are used. They 
are reasonably accurate as references, if 
they are calibrated frequently. 


Accuracy 


The grid-current curve example in 
Fig. 4 was obtained by the method de- 
scribed. The fact that all the points lie on 
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a smooth curve indicates the precision of 
the measurements. This precision is not 
unusual, but is found in almost all of the 
curves that have been taken. Therefore, 
the accuracy, as noted before, is limited 
only by the equipment. The curves taken 
with the Texas A&M computer are prob- 
ably within 5% accuracy, which is suffi- 
cient for most purposes because the grid- 
current characteristics change somewhat 
with age of the tube, temperature, and 
other conditions. 


Conclusions 


Measurement of grid currents with mag- 
nitudes below the range of ordinary meas- 
uring devices is necessary for the design 
of direct-coupled amplifiers. The circuit 
described furnishes a simple and accurate 
means of measuring these currents. Al- 
though it is designed for use with d-c ana- 
log computer elements, other readily avail- 
able or easily constructed components 
could be used. 

A detailed analysis of the accuracy of 
measurements should be made. It should 
include the effects of capacitor leakage, 
capacitor dielectric polarization, switch 
leakage, magnitude and phase shift of am- 
plifier gain, and environmental conditions. 

Some of the principles used in these 
measurements could be applied to other 
measurements. For example, grid-current 
curves made with the method described 
are for constant plate current. By varying 
the cathode resistor, curves at constant 
plate voltage could be obtained. 
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EIC Publishes 
“Engineering Careers in Canada” 


The 1958-59 edition of “Engineering 
Careers in Canada” was recently issued 
by the Engineering Institute of Canada 
(EIC). 

Published as a service to engineering 
students and their potential employers, 
the booklet is intended to facilitate con- 
tact between young graduate engineers 
and firms requiring engineering personnel, 
and to aid students in selecting their 
courses. 

These goals are met in the publication 
by presenting short surveys of the various 
fields in which engineers are needed such 
as aircraft, chemical industry, communi- 
cations, electrical power, mining, nucleat 
engineering, pulp and paper, teaching and 
research at universities, and others. Also 
included are announcements by various 
companies of employment opportunities 
for young engineers. 

Over 12,000 copies of this publication 
have been distributed to the students, 
libraries, and other vocational informa- 
tion agencies in Canada and in neighbor- 
ing countries. 


Engineering Registration 
at Canadian Universities 


The Engineering Institute of “anada 
(EIC) has released the results of its an- 
nual survey of engineering registration at 
Canadian universities and colleges. The 
tabulations were prepared from lists ob- 
tained direct from the university reg- 
istrars, and they were compiled at EIC 
Headquarters in Montreal, Que. 

The survey will be interpreted in dif- 
ferent ways, according to varying points of 
view, but certain facts stand out which 
are worthy of special comment. 

Perhaps the most important figure to 
examine is the grand total of the enroll- 
ment. This now stands at 14,552 as com- 
pared with 14,247 a year ago. This in- 
crease, slightly over 2%, is the smallest 
rise to be reported for quite a few years. 
Different causes for this could be sought, 
but it is not considered to be too signifi- 
cant for the reason that new and im- 
proved university facilities on many 
campuses are expected to swell the total 
again soon. 

Observers of these trends are always in- 
terested in the statistics of new freshman 
intakes. The recent survey discloses a 
sharp drop in the number of new engi- 
neering students starting their courses in 
1958. The total new class numbers 4,572 
against 5,132 in 1957, a decrease of 11%. 
This does not reflect a very healthy condi- 
tion. At least in part, it must be attributed 
to general economic conditions during the 
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year. One effect was that engineering stu- 
dents had a difficult time in obtaining 
proper employment during the 1958 sum- 
mer vacation, and this would undoubtedly 
have an influence on the decisions of 
many who considered starting engineering 
studies in the fall. 

The same trend is evident when one 
looks at the estimated number of 1959 
graduates. A slight decline is expected. If 
students now in their final year complete 
their courses, 2,104 will graduate and 
enter the profession in the spring of 1959. 
This follows an estimated figure of 2,130 
for 1958. If the forecast proves accurate, 
it will mark the first time that the size of 
the graduating class has fallen off since 
the student veterans left the scene. As 
mentioned before, new teaching facilities 
and the influence of oncoming classes 
should soon boost this total again. 

On the brighter side of the picture, 
there is the ever-growing number of uni- 
versities and colleges listed. There are now 
30 educational institutions in Canada 
where some kind of an engineering course 
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is offered, and 15 of these now grant de- 
grees. It is interesting to watch the con- 
tinued rapid growth of enginéering educa- 
tion in western Canada. The recent survey 
has. disclosed that 30% of students now 
enrolled in engineering are taking their 
courses west of the Lakehead. 

An examination of the results in the 
different faculties shows a steadily increas- 
ing interest in the study of engineering 
physics, as commented on in 1957. Total 
enrollment in this branch now stands at 
727 which is an increase of 1214% over 
1957. The Sputnik age is certainly having 
its effect on young minds in their choice 
of studies. 





An Electrical Engineer in Industry 


W. A. DEL MAR {AM '06, F '20, Member for 
Life), « iting engi , Habirshaw Cable 
& Wire Division, Phelps Dodge Copper Prod- 
ucts Corporation, Yonkers, N. Y. 





“For the past 55 years, my field has been 
electric cables, first as an engineer to users 
and then to a manufacturer. With every 
succeeding year, I learn how much more 
there is to learn. I have written quite a 
bit on the subject of cables, including a 
couple of books, long since out of print, 
but I was once asked ‘what on earth can 
you say about an inert thing like a cable, 
to fill up two books?’ 

“I answered that there are innumerable 
problems, both theoretical and practical 
that enter into their design, manufacture, 
and operation which require as much 
knowledge of physics, chemistry, me- 
chanics, and mathematics as the field of 
electronics, which seems to attract so many 
eager young men today. The AIEE has af- 
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forded a wonderful opportunity to discuss 
these problems with others having similar 
interests, both at meetings and in commit- 
tee. Cable sessions of the AIEE are always 
well attended and discussions have to be 
cut off before everyone has had his say. 

“There is no Institute committee to 
compare with that on Insulated Con- 
ductors for activity, keenness of interest, 
and number of problems studied. 

“However, I do not remember any of my 
professors having mentioned a cable in 
the course of my training as an engineer 
at the City & Guild College of London 
where I graduated in 1900. But what is 
more important is that most professors of 
the present day, I am told, are equally 
silent. Maybe they don’t know how much 
they don’t know about the subject.” 

Mr. Del Mar was born in San Francisco, 
Calif., on December 15, 1880. His early 
engineering experience included service 
with the General Electric Company, Man 
hattan Railway Company, New York Cen- 
tral Railroad Company, and Interborough 
Rapid Transit Company. He joined the 
Habirshaw Electric Cable Company in 
1918. 

An active member of the Institute. Mr 
Del Mar has served on numerous AIEE 
Committees _ including: Headquarters 
(1918-22, chairman 1920-22); Board of Ex- 
aminers (1920-22); Publication (1919-21); 
Research (1920-28); Safety Codes (1914-15); 
Standards (1914-50); Traction and Trans- 
portation (1917-19); Executive (1921-22); 
Transmission and Distribution (1921-29, 
1945-47); Instruments and Measurements 
(1925-26); Protective Devices (1924-25); 
Library Board of United Engineering 
Trustees (1929-44); Lamme Medal (1944- 
47); insulated Conductors (1947-59). He 
served on the U. S. National Committee 
of the International Electrotechnical Com- 
mission (1919-32). 
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Midwest Work Course on 
Materials Handling Analysis 


The second annual Midwest Work 
Course on Materials Handling Analysis is 
scheduled to be held in Kansas City, 
Kans., starting February 2, 1959. The in- 
tensive five-day study program is spon- 
sored by the Kansas City Center of Uni- 
versity of Kansas Extension. 

This integrated and highly practical 
course is planned specifically for materials 
handling analysts, industrial engineers, 


and others already experienced in mate- 
rials handling planning who are looking 
for the latest in techniques and proced- 
ures of materials handling analysis. 

The course features discussions under 
the leadership of recognized authorities. 
They include I. M. Footlik, D. W. Pen- 
nock, D. O. Haynes, and E. A. Carlson, 
with Richard Muther as technical direc- 
tor. Mr. Muther brings to the 1959 course 
fresh insights gained from a recent trip 
to Europe where he conducted two full 
half-day sessions at the International Ma- 
terials Handling Course in Delft, The 
Netherlands. 

The 8-hour daytime schedule of regu- 
lar work-study sessions is supplemented 
by after-dinner meetings to allow en- 
rollees to present specific problems to the 
staff of specialists. 

For full details, contact the administra- 
tive director: E. $. Avison, University of 
Kansas Extension Center, 39th & Rainbow 
Blvd., Kansas City 12, Kans. 


U. S. Delegation Reports on 


Engineering Education 


ENGINEERING EDUCATION of sound 
quality is effectively integrated into the 
planned economy of the USSR. 

This was one of the major observations 
of the 8-man mission of United States 
engineering educators who returned re- 
ceritly from 3 weeks of study and inspec- 
tion in the USSR. 

Among their observations, members of 
the mission called attention to the dy- 
namic character of Soviet engineering 
education, the continuous process of re- 
evaluation affecting it, and the ability of 
this controlled system to adjust to the in- 
evitable variations in personal capabili- 
ties at both the student and faculty level. 

The mission was sponsored by the 
American Society for Engineering Educa- 
tion (ASEE) and the National Science 
Foundation (NSF) with the co-operation 
of Engineers’ Council for Professional 
Development (ECPD). Its chairman was 
Dr. F. C. Lindvall (F 43), chairman of 
the Division of Engineering at California 
Institute of Technology; Prof. N. A. 
Hall, head of the department of me- 
chanical engineering at Yale University, 
was secretary. 

Other members were: 

W. T. Alexander, dean of engineering 
at Northeastern University, Boston, Mass., 
president of the ASEE. 

Dr. W. L. Everitt (F '36), dean of en- 
gineering at the University of Illinois, 
president of ECPD. 

Prof. R. E. Fadum, head of the depart- 
ment of civil engineering at North Caro- 
lina State College. 

Dr. A. G. Guy, professor of metallurgi- 
cal engineering at Purdue University. 

Dr. R. A. Morgen, director of the Pur- 
due Research Foundation. 

Dr. Leon Trilling, associate professor 
of aeronautical engineering at the Massa- 
chusetts Institute of Technology. 

This mission was initiated by the De- 


166 


in the USSR 


partment of State under an agreement 
with the USSR for the exchange of scien- 
tific and cultural delegations. A com- 
parable Soviet educational mission is ex- 
pected to visit the United States in 
February 1959. 

Members of the United States delega- 
tion visited 25 teaching and research in- 
stitutions in Moscow, Leningrad, Kuiby- 
shev, and Frunze. The last is the capital 
of the Kirgiz Soviet Socialist Republic, 
situated on the border of China some 
2,100 miles southeast of Moscow. This 
city was of particular interest because its 
engineering school is new, growing rap- 
idly, and planned to meet the particular 
needs of an expanding industrial and ag- 
ricultural economy. 


Preliminary Report 


According to the preliminary report of 
members of the mission, the whole econ- 
omy of the USSR is integrated into a 
broad plan administered by an agency 
known as GOSPLAN. The formulation of 
the portion of the master plan related to 
engineering education is the responsi- 
bility of the Ministry of Higher Edu- 
cation. 

A long-range plan covering a_ period 
normally of 5 years (currently, 7 years) 
is formulated first. Each year this master 
plan is modified to take into account the 
accomplishments actually achieved in the 
previous year. The plan considers the 
needs of the whole Soviet Union in the 
light of: (a) the expansion of industrial 
plant capacity, (b) the need for replace- 
ments, and (c) the replacement by pro- 
fessional people of nonprofessional per- 
sonnel not adequately trained. 

The 7-year plan now being formulated 
contemplates that an average of 350,000 
graduates in all professional fields (engi- 
neering, science, medicine, languages, etc.) 
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will complete their training each year. 
This is an increase of 40% over the aver- 
age of the past 7 years, but in engineering 
it is proposed that the increase shall 
be 90%. 

The master plan specifies: (a) the num- 
ber who may enter the institutions of 
higher education, (b) the number who 
may train for each field of specialization, 
(c) the quota of each specific institution 
for each specialty, and (d) the jobs which 
will be available at the time of gradua 
tion. 

Such planning demands that each stu 
dent (at present upon graduation from the 
10-year school at the age of 17 or 18) 
must choose irrevocably a narrow field of 
specialization when he applies for admis- 
sion to college. Alternatively, he may post- 
pone this decision by temporarily entering 
industry; under changes now contem- 
plated, this period of industrial experi- 
ence may become obligatory. The rules 
allow the student to apply for only one 
field of specialization in one institute in 
a given year. Furthermore, he commits 
himself to work in the particular phase 
of industry for which the course is de- 
signed. If he fails to secure admission in 
a severe competition (but one which 
varies in its severity with the field and 
institution), he may not apply for higher 
education for another year. 

While the student makes a commitment 
as to his field, the goals and objectives 
of the plan may be changed by the state 
from time to time. Thus, specific cur- 
ricula at certain schools may be elimi 
nated. The students then enrolled in such 
curricula will be shifted to a similar spe 
cialty in which additional manpower is 
needed. They may, however, be allowed 
additional time, up to six months, to ad 
just to the change. 

As indicated in the foregoing, changes 
in the program are now under considera 
tion. These include: (a) revision of the 
amount of industrial practice required, 
(b) broadening of the base of some cur- 
ricula, and (c) changing the number of 
students in specialties to fit the revised 
industrial program. 

It is understood that the secondary 
school program is also undergoing critical 
analysis with a view to making extensive 
changes, but the delegation did not have 
the time or opportunity to study this. 

Since Soviet engineering education is 
planned to fulfill the specific needs of 
the state, it is tailored in considerable 
detail to the jobs to which the young 
engineer will go upon graduation. The 
curricula are narrowly specialized in their 
objectives and prepare the students to be 
immediately useful to industry with a 
minimum of additional training. This re- 
sults in dividing engineering into some 
160 separate specialties such as mechani- 
cal engineer-automobile designer o1 
mechanical engineer-automobile mainte- 
nance. This contrasts sharply with less 
than 20 fields accredited in the United 
States, of which the great majority of 
students are included in about five fields. 

The duration of the full-time day pro- 
gram is 5 or 51% years. The first 2 years 
are broadly based on mathematics and 
science. But from the day of his matricu- 
lation the student pursues a_ specialty. 
For the most part, he meets in lectures 
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or laboratories only with other students 
taking the same program. The illustra- 
tions in mathematics, physics, chemistry, 
mechanics, etc., are selected to emphasize 
their application to his field. 

The last 3 years consist of increasingly 
specific courses, often built around design 
projects, industrial practice, and an 
elaborate diploma project requiring one 
semester of full-time work. These projects 
involve extensive detailed drawing and are 
intended to acquaint the student both 
with principles and prevailing practice in 
his specialty. 

The young Soviet engineers are well 
grounded, and their best men are as good 
as any in the world. However, it appears 
to the delegation that many must be lim- 
ited in their outlook by knowing little 
engineering outside their own narrow 
field. 


Position of the Engineer 


Nowhere is the engineer and scientist 
held in higher regard than in the USSR. 
Engineering students and practicing engi- 
neers are exempt from military service. 
Indeed, engineers and scientists are among 
the aristocracy of Soviet society. There is, 
therefore, strong motivation and _ social 
pressure to aspire to such careers. 

An engineering education opens the 
door to positions of high rank. On the 
other hand, to achieve such positions 
without some type of diploma would ap- 
pear virtually impossible. In general, the 
limit of achievement of the nongraduate 
in an industrial enterprise is the position 
of foreman, while this is considered the 
minimum position for a graduate. 

A motivation factor not to be under- 
estimated is the strong devotion to a sys- 
tem that greatly encourages education. 
Those who qualify for admission to an 
institution of higher learning need not be 
concerned because of a lack of financial 
resources. Grants are provided by the 
state in sufficient amount to care for basic 
needs. 

A system that offers such unique ad- 
vantages to the educated instills a strong 
desire for higher education in the youth 
of both sexes. Currently about one third 
of the total enrollment in the schools of 
engineering technology is comprised of 
girls. Competition for admission is keen. 
The planned economy provides one op- 
portunity for every three to nine appli- 
cants, depending on the prestige of the 
institution and the importance attached to 
the specialty. Since students may make 
only one application for admission in a 
given year, the less able are motivated to 
apply for admission to a specialty in 
which there is a minimum of competition 
rather than to the specialty of their first 
choice. 

As a result of these factors, a serious- 
ness of purpose pervades the classroom 
and laboratory. This is clearly evident to 
the most casual observer. The students 
themselves have a genuine respect for in- 
tellectual achievement and disdain for the 
laggard. For example, we saw cartoons on 
bulletin boards drawn by students to 
scold those who do poorly in their work. 
We also saw a statue of a student studying 
his lesson on the way to class and were 
told that poor students are hazed by their 
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fellows before this symbol. In this at- 
mosphere, approximately 90%, of those 
who gain admission to the day schools 
complete diploma requirements and 50% 
of those in evening and correspondence 
programs graduate. 

We also observed that the educational 
system is able to adapt itself not only to 
changing industrial needs but also to the 
wide ranges in human interest and ability. 
The system recognizes the tendency of 
the most able people in intellectual fields 
to make their best contributions when 
associated with others of comparable at- 
tainment and in an environment quite 
largely of their own choosing. It was ob- 
served that able people in the USSR 
prefer to work in the larger cities and 
the older institutions, where cultural and 
intellectual activities are most widely 
available. Hence, the strongest faculties 
were found to be associated with educa- 
tional institutions in these centers. Al- 
though the detailed program for a given 
specialization is the same for a large 
number of institutions offering that 
specialization, the Ministry of Higher 
Education recognizes that the level at 
which these topics will be taught must 
depend upon the background and ability 
of the professors. 


Outstanding Institutions 


Some 14 outstanding institutions offer 
more advanced and individualized cur- 
ricula. These institutions are given 
greater freedom in changing their cur- 
ricula from the prescribed pattern. Modi- 
fications of appreciable magnitude are 
usually approved by the Ministry with 
little delay. These institutions, as well as 
the stronger industrial groups and _ re- 
search institutes, are expected to provide 
leadership in changing programs to meet 
new scientific and engineering develop- 
ments. It also appears that competition to 
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enter these institutions is keener and that 
they attract the most able students from 
all over the Soviet Union. 

For several years there has been much 
expressed difference of opinion in the 
United States concerning the quality of 
technological education in the USSR. 
This mission has had the opportunity to 
observe classes in operation, to talk with 
teachers and to examine curricula. It is 
clearly evident that thorough, scientifi- 
cally based programs of study are in op- 
eration. 

Laboratory equipment is of good 
quality and in ample supply but varies 
appreciably between institutions. In ad- 
dition, considerable imagination has been 
used in developing equipment to demon- 
strate basic principles. Textbooks appear 
to be in ample supply and carefully pre- 
pared. They are encyclopedic in nature 
and include much practical information 
in addition to the theory. Furthermore, 
an extensive background in mathematics 
is required to follow accurately much of 
the text material. It appears that the en- 
tering student knows as much mathematics 
and somewhat more physics and chemistry 
than college freshmen entering the better 
engineering schools in the United States. 
The Soviet 5- and 514-year curricula af- 
ford time to give a good theoretical back- 
ground in addition to much practice with 
problems specifically related to the stu- 
dent’s specialty. However, the members of 
the Mission agree that engineering educa- 
tion in the USSR cannot be compared 
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MODERN LABORATORIES, computing rooms, and classrooms will be available in September 
1959 for students in the University of Miami (UM) School of Engineering when the J. Neville 
McArthur Building is scheduled for completion. Donor for whom the building is named is a pio- 
neer Florida dairyman, civic leader, and UM trustee. Ground was broken November 13, 1958, 
on the million dollar building located on the main UM campus. Some 12 laboratories and 
dozens of classroom and offices will be housed in the school’s 5-story center section and two 
2-story wings. Architects are Wahi Snyder & Associates of Miami, Fla. 
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realistically with that in the United States 
because it is tailored to quite a different 
system. 


Reception of U.S. Delegation 


The delegation was accorded every 
courtesy by the Ministry of Higher Edu- 
cation and by the faculties of the insti- 
tutions that were visited. Competent in- 
terpreters were made available, who also 
became friends, Transportation facilities 
were on hand whenever needed—from 
Leningrad to Frunze, a range of 2,500 
miles. 

A genuine spirit of friendliness pre- 
vailed in the discussions of educational 
matters, which were free and uninhibited. 
Much interest in developments in United 
States education was manifested and a 
strong desire was indicated for participa- 
tion in exchange missions to the United 
States. 


Aid To Stimulate 
Science Study Shown 


A unique new teaching aid designed 
to meet in part the critical need for 
stimulating science interest in the schools 
was given its first public showing recently 
at the National Academy of Sciences 
(NAS) in Washington, D. C. 

Known as “Planet Earth,” the new aid 
covers the scientific fields studied during 
the International Geophysical Year (IGY). 
It has three major components. The first 
includes six large full-color posters en- 
titled “The Earth,” “The Oceans,” “The 
Poles,” “Sun and Earth,” “Weather and 
Climate,” and “Space.” 

The second component is a profusely 
illustrated 44-page Student Brochure 
which reproduces the posters and des- 
cribes the work of scientists in a dozen 
or more fields. The third component is a 
Teacher's Kit containing suggestions for 
classroom experiments, background mater- 
ial on aspects of the IGY and the earth 
sciences, a descriptiorl of teaching meth- 
ods related to the IGY in the Baltimore 
County schools, a list of scholarships 
available to students in the field of sci- 
ence, and other materials. 

“Planet Earth” was conceived by the 
NAS as a first and partial answer to the 
rapid increase in scientific interest among 
young people which was touched off by 
the IGY. An avalanche of inquiries about 
the IGY from students and teachers con- 
vinced the NAS that the schools needed 
a teaching aid to complement their text- 
books, to stimulate the imagination of 
students, and to provide new information 
in the fields of geophysics where great 
new strides are being made. 

“Planet Earth” was prepared under the 
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direction of Dr. Hugh Odishaw, executive 
director of the U. S. National Committee 
for IGY, with the assistance of leading 
designers and artists. An Advisory Com- 
mittee of distinguished scientists and 
educators, appointed by NAS President 
Dr. D. W. Bronk, assisted in shaping the 
project. Financial support was provided 
by the National Science Foundation (NSF) 
and the Ford Foundation. The NAS was 
also guided in the early stages of the 
project by advice and assistance from 
Dr. Ellsworth Oburn, U. S. Office of Edu- 
cation; Dr. Robert Carleton, executive 
secretary, National Science Teachers As- 
sociation; and officials of the NSF. The 
final materials were exhaustively reviewed 
by distinguished scientists engaged in the 
US.—IGY program. 

The posters have been designed so as 
to combine a wealth of technical detail 
with visual appeal. The NAS also wished 
them to convey the interrelationships of 
scientific disciplines and the unity of 
man’s knowledge. Each poster uses a 
symbolic or mythologic figure to suggest 
man’s ancient wonder about his world, 
establishes a theme by quoting a line of 
appropriate verse, and conveys a sense of 
personal adventure in scientific work 
over the globe. 

After a year in preparation, “Planet 
Earth” is now ready for distribution to 
the schools. The package and its com- 
ponents are priced at cost. A classroom 
package—6 posters, 30 Student Brochures, 
and a Teacher’s Kit—is priced at $9.50. 
Distribution is through the National 
Academy of Sciences Publications Office, 
Washington, D. C. 


Northeastern University 
Marks Engineering Anniversary 


Northeastern University marked the 
10th anniversary of its graduate program 
in engineering in the fall of 1958 with a 
record enrollment of more than 1,500 
students. 

The Engineering Division of the Grad- 
uate School had its start in 1948 with a 
handful of students enrolled in six ad- 
vanced courses on an exploratory basis. 
After the initial offerings, the response 
became so enthusiastic it was clear a new 
need was being met that hadn’t been 
served before. 

Northeastern became the only New 
England institution offering master of 
science degrees in engineering through 
evening study and today still remains 
unique in this respect. 

Under the direction of Dean E. A. 
Gramstorff, the Graduate School of Engi- 
neering has continually expanded its cur- 
ricula offerings and enrollment. Currently, 
a student may pursue a graduate engineer- 
ing degree in civil engineering, mechanical 
engineering, electrical engineering, engi- 
neering management, chemistry, mathe- 
matics—physics, and communications. 

A relatively new development in the 
program is the addition of the Co-opera- 
tive Plan of Education. Under this plan, 
students alternate 16-week periods in 
evening classes with equal periods work- 
ing on regular paying jobs in business and 
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industry. Open to students majoring in 
civil, mechanical, or electrical engineer- 
ing only, the program is a minimum of 
two years. 

Dean Gramstorff indicated that in the 
past many working engineers enrolled in 
specific graduate courses to increase their 
knowledge in isolated areas. 

“Now many engineers see the value of 
following advanced degree programs to 
their completion, eliminating the occa- 
sional specialized course in favor of study- 
ing for the master of science degree,” he 
said. 

Each year, since its inception, the 
Graduate Program has experienced new 
additions to the course offerings and the 
enrollment has continually expanded. 

In the fall of 1959, the school will ex- 
perience another change—it will have a 
new spacious and modern headquarters in 
the University’s $1.5 million Graduate 
Center, scheduled for completion this 
coming summer. 


Campus 
Conferences 


Midwest Industrial Radioisotopes Con- 
ference. The U. S. Atomic Energy Commis- 
sion and Kansas State College are joint 
sponsors of a Midwest Industrial Radio- 
isotopes Conference, to be held February 
25-26, 1959, on the campus of Kansas State 
College. The participating states are: 
Kansas, Colorado, Nebraska, Arkansas, 
Missouri, Oklahoma, Iowa, South Dakota, 
and Wyoming. Program and registration 
details are available from John Kitchens, 
Department of Continuing Education, 
Kansas State College, Manhattan, Kans. 

Computer and Data Processing in Indus- 


.try Conference. The object of this con- 


ference, to be held February 12-13, 1959, 
at Purdue University, will be to acquaint 
middle and top management with com- 
puters and data processing. The following 
will be covered: (1) basic concepts of 
computers and data processing, (2) the 
application of computers for answering 
management questions, (3) new develop- 
ments in the field, and (4) “case ex- 
amples” showing how computers and 
data processing can be used in industry. 
Further information may be obtained from 
Prof. J. H. Greene, Department of Indus- 
trial Engineering, Purdue University, 
Lafayette, Ind. 


Report Available on 
Engineering Research at NYU 


Total research expenditures at the New 
York University (NYU) College of Engi- 
neering continued at the $3 million level, 
according to the 1958 annual report of 
the College’s Research Division, which 
was published recently. Among the 
sources of support were private industry, 
Government agencies, foundations, pro- 
fessional societies, and the research funds 
of the College. 

The Division’s program consisted of a 
wide range of projects in both basic and 
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applied research. Many of these were con- 
cerned with the national defense and with 
problems of public health and sanitation. 

The research was conducted by 461 
faculty members, full-time research engi- 
neers and scientists, and graduate students. 
These included not only representatives 
of the traditional engineering sciences 
but also meteorologists, nuclear engineers, 
physical therapists, biochemists, statis- 
ticians, solar energy scientists, and indus- 
trial engineers. 

“A striking advance in interdisciplinary 
research was begun this year,” Dr. H. K. 
Work, director of the Division, states in 
the report. He describes a project being 
carried on at New York University and at 
Stevens Institute of Technology under the 
sponsorship of the Committee on Ship 
Structural Design of the National Acade- 
my of Sciences. 

The project is concerned with the de- 
velopment of a long-range research pro- 
gram for the improvement of ship struc- 
tural design. Involved will be four depart- 
ments at NYU—aeronautical engineering, 
meteorology and oceanography, mechani- 
cal engineering, and engineering mathe- 
matics—and various departments at 
Stevens Institute of Technology. 

Among the companies, societies, and 
foundations that sponsored research at the 
NYU College of Engineering in the past 
year are the American Chemical Society, 
the Arabian American Oil Company, Con- 
solidated Edison Company, the Control 
Instrument Company, the Dow Chemical 
Company, the General Dynamics Corpora- 
tion, the General Electric Company, the 
Lincoln Laboratories of the Massachusetts 
Institute of Technology, Merck & Com- 
pany, the National Lead Company, the 
Olin Mathieson Chemical Company, and 
the Sperry Gyroscope Company. 

Governmental sponsors included the 
military agencies of the Federal Govern- 
ment, the Veterans Administration, the 
U. S. Public Health Service, the National 
Advisory Committee for Aeronautics, the 
Atomic Energy Commission, the Depart- 
ment of the Interior, the Tennessee Valley 
Authority, the National Institutes of 
Health, the New York State Department 
of Health, and the New York City Board 
of \Vater Supply. 

The 44-page illustrated report can be 
obtained from the Office of Information 
Services, New York University, University 
Heights, New York 53, N. Y. 


Section Meets with 
AIEE Student Branch 


The first joint meeting of the Illinois 
Valley Section of the AIEE and the newly 
organized Bradley University AIEE Stu- 
dent Branch was held December 4, 1958, 
in Jobst Hall on the Bradley University 
Campus. 

Principal speaker at the meeting was 
H. D. Else, consulting engineer, Westing- 
house Electric Corporation, whose subject 
was “Electric Generators for Flight 
Vehicles.” His presentation covered the 
development of aircraft electrical equip- 
ment from the period prior to World War 
II to the present. He also commented on 
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some of the possibilities for obtaining 
power in space flight. 

R. B. Gear, AIEE vice-president for 
District No. 5, attended the meeting as 
guest of the Illinois Valley Section. 


Appointments and Awards, 
Engineering and Science Faculty 


California Institute of Technology, 
Pasadena. Dr. Louis Weinberg, head of 
the communications and networks. re- 
search section of electronics laboratories 
at Hughes Aircraft Company, has been 
reappointed visiting professor of electrical 
engineering by Caltech. 

Rutgers University, New Brunswick, 
N. J. Dr. M. L. Granstrom, formerly an 
associate professor at the University of 
North Carolina, has been named chairman 
of the department of civil engineering in 
Rutgers College of Engineering. 

University of Michigan, Ann Arbor. A. 
R. Hellwarth, formerly with The Detroit 
Edison Company, has been appointed 
associate professor of engineering and sec- 
retary and assistant dean of the University 
of Michigan College of Engineering. 

University of Wisconsin, Madison. Staft 
members added to the faculty of the Uni- 
versity of Wisconsin’s College of Engi- 
neering are: Dr. Miklos Hetenyi, visiting 
professor, and Dr. W. S. Clouser and Dr. 
M. W. Johnson, both assistant professors, 
all in engineering mechanics; Dr. M. W. 
Carbon, professor, and W. A. Moy, assist- 
ant professor, both in mechanical engi- 
neering; Dr. F. H. Vitovec, associate pro- 
fessor of metallurgy; Dr. E. J. Crosby, as- 
sistant professor of chemical engineering; 
and Dr. Donald Dietmeyer, assistant pro- 
fessor of electrical engineering. 

University of Arizona, Tucson. Dr. G. M. 
Nordby, head of the department of civil 
engineering at the University of Arizona, 


AT THE FIRST JOINT 
MEETING of the AIEE 
Illinois Valley Section 
and the Bradley Uni- 
versity Student Branch 
were (left to right): 
R. B. Gear, AIEE vice- 
president for District 
No. 5; H. D. Else of 
Lima, Ohio, consulting 
engineer, Westing- 
house Electric Corpo- 
ration, principal speak- 
er; Tom West, chair- 
man of the Bradley 
University AIEE Stu- 
dent Branch; and C. E. 
Crawford, chairman of 
the Illinois Valley Sec- 
tion. 
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has been appointed to the Engineers Joint 
Council Committee on Engineering Sci- 
ences. 

Hobart Brothers Technical School, 
Troy, Ohio. H. B. Cary, formerly with the 
Marion Power Shovel Company, has been 
appointed director of the Hobart Bro- 
thers Technical School, established in 
1958 by the Hobart Brothers Company of 
Troy as a nonprofit school devoted to 
teaching, research, and development in 
the welding field. 

International Correspondence Schools, 
Scranton, Pa. }. A. Risse has been named 
director of the School of Electrical Com- 
munications, International Correspon- 
dence Schools. 

Princeton University, Princeton, N. Jj. 
Dr. E. P. Wigner, renowned authority in 
theoretical physics and Thomas D. Jones 
Professor of Mathematical Physics at 
Princeton University, has been named to 
receive the Atomic Energy Commission's 
Enrico Fermi Award“... for contributions 
to nuclear and theoretical physics, to nu- 
clear reactor development, and to prac- 
tical applications of atomic energy.” 

Harvard University, Cambridge, Mass. 
Two scientists in Harvard’s Division of 
Engineering and Appled Physics have 
been named to receive awards from the 
Institute of Radio Engineers (IRE). The 
IRE Medal of Honor goes to E. L. Chaffee, 
Rumford Professor of Physics and Gordon 
McKay, Professor of Applied Physics, 
Emeritus. The Morris Liebmann Me- 
morial Prize will go jointly to Harvard’s 
Nicholaas Bloembergen, Gordon McKay 


Courtesy Peoria Journal Star 
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Professor of Applied Physics, and Colum- 
bia University’s Professor C. H. Townes, 
for their contributions to the develop- 
ment of the maser. 


Booklet Describes 
Career Opportunities 


he opportunities offered by industry 
to young people interested in choosing a 
career in electrical engineering are de- 
scribed by D. C. Switzer, construction man- 
ager, the Hartford Electric Light Co., 
Hartford, Conn., in a unique publication 
that has achieved universal text book 
status in Connecticut. 

The chapter on electrical engineering 
is one of 27 articles on industrial voca- 
tions in this booklet, which is entitled 
“Planning Your Future in Connecticut 
Industry.” The booklet is distributed to 
secondary schools by the State’s four ma- 
jor electric utilities as an educational and 
public relations undertaking. It is used in 
over 90%, of the State’s secondary schools, 
primarily in guidance instruction. 

Covered in each article are: schooling, 
major duties, personality requirements, 
and advancement possibilities in each 
field. The author of each analysis is a 
person who has attained success in his or 
her particular field. 

More than 170,000 copies have been dis- 
tributed to Connecticut's high schools in 
the past 5 years. This year’s edition is re- 
vised, with format and contents updated 
to give a current view of each field. 

The career booklet is sponsored by the 
Connecticut Light and Power Company, 
the Hartford Electric Light Company, the 
Housatonic Public Service Company, and 
the United Illuminating Company. 


Traffic Engineering 
Fellowships Available at Yale 


The Bureau of Highway Traffic at Yale 
University has announced the availability 
of fellowships for the 1959-60 academic 
year to be awarded to qualified graduate 
engineers who are citizens of the United 
States and would like to enter the profes- 
sion of traffic engineering as a career. 

The fellowships cover a full academic 
year of graduate study, starting in Septem- 
ber 1959 and terminating the following 
May. They provide a living stipend of 
$1,400 disbursed at the rate of $175 per 
month for a period of eight months, while 
a student is enrolled. The fellowships also 
provide the tuition of $800, which 
amounts to a total value of $2,200 for each 
fellowship. The fellowships are made 
available to the Bureau through grants 
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from the Automotive Safety Foundation 
the Esso Safety Foundation, the Liberty 
Mutual Insurance Company, and The 
James S. Kemper Foundation. 

The Bureau also offers tuition scholar- 
ships to qualified municipal and state 
highway engineers who will receive finan 
cial aid from their employers while under- 
taking the graduate work. This arrange- 
ment is considered by many employers to 
be a form of in-service training. 

The Bureau has trained 479 men. Most 
of these graduates hold responsible traffic 
engineering positions in city government 
and state highway departments as well as 
commercial agencies. The academic year 
of traffic engineering study consists of two 
full semesters of classroom work, labora- 
tory and individual research, required 
reading, field problems, and seminars. 
The courses include (1) traffic characteris- 
tics and measurements, (2) traffic regula- 
tions and control devices, (3) highway 
planning, (4) highway location and geo- 
metric design, and (5) highway adminis- 
tration and finance. Traffic experts from 
all over the country are invited to speak 
as guest lecturers at frequent intervals. 

Applications for admission and further 
information may be obtained by writing 
to F. W. Hurd, Director, Bureau of High- 
way Traffic, Yale University, Strathcona 
Hall, New Haven, Conn. Fellowships and 
scholarships are awarded to those appli- 
cants with highest qualifications. The clos- 
ing date for filing applications is March 
1,1959. Previous experience in traffic work 
is not essential to become a_ successful 
candidate for a fellowship or scholarship 
when other qualifications are indicated. 


Duke Plans 
Annual Engineers Show 


The Duke University College of Engi- 
neering will conduct its 27th Annual En- 
gineers Show, “Engineering in Action,” on 
March 20-21, 1959. 

The show, which will feature student 
projects, demonstrations, and exhibits in 
every aspect of modern engineering sci- 
ence, will attract visitors from all over the 
southeastern United States. Last year the 
exposition drew more than 9,000 guests to 
the Duke campus during its 2-day span, 
making it the largest local attraction dur- 
ing the spring semester. 

Specific details can be obtained by writ- 
ing to T. R. Taylor, c/o College of Engi- 
neering, Duke University, Durham, N. C. 


NYU Courses in 
Electronic Technology 


Six evening courses in electronic tech- 
nology will be offered during the spring 
semester by the New York University 
(NYU) Division of General Education, 
Dean P. A. McGhee has announced. 

The noncredit courses, the times they 
will be given, and their instructors are: 


Elements of Electrical Theory (A-C and 
D-C)—Mondys, 6:15 to 8 p.m., from Feb- 
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ruary 2 to May 25, A. J. Falcone of the 
Consolidated Edison Company. 

Elements of Radio Tubes and Circuits 
—Mondays and Thursdays, 6:15 to 8 p.m., 
from February 2 to May 25, Morris Groder 
of the Control Instrument Company. 

Radio Tubes and Circuits [1—Thurs- 
days, 8:10 to 9:55 p.m., from February 5 
to May 21, Morris Groder. 

Transistor Applications in Modern Elec- 
tronics—Mondays, 8:10 to 9:55 p.m., from 
February 2 to May 25, Marvin Meth, 
member of the faculty of the City College 
of New York 

Automatic Control Systems—Wednes- 
days, 6:15 to 8 p.m., from February 4 to 
May 20, Raymond Pickholtz of the Inter- 
national Telephone & Telegraph Com- 
pany. 

UHF and Microwave Communication 
Systems—Wednesdays, 8:10 to 9:55 p.m., 
February 4 to May 20, I. D. Baumel of the 
Crosby Laboratories. 


Further information on the electronic 
technology courses can be obtained by 
writing to the Division of General Educa 
tion, | Washington Square N., New York 
§, N. Y¥. 


ASEE Stresses Importance of 
Two-Year Technical Institutes 


Two-year technical institutes, which 
provide a unique educational opp®rtunity 
for young people to prepare for positions 
in support of professional scientists and 
engineers, are a vital part of American 
higher education, according to the Amer- 
ican Society for Engineering Education 
(ASEE). 

“Wide recognition of this type of higher 
education, as distinguished from 4-year 
engineering courses and from vocational 
programs,” the ASEE says, “is important 
for the future welfare of the Nation— 
both in the interest of national defense 
and in developing a national economy.” 

The ASEE statement came from _ its 
General Council and Executive Board at 
recent meetings called to consider how 
the United States may use her present re- 
sources to supplement professional scien- 
tists and engineers, now in short supply 
for many vital projects. 

Following the meetings, the ASEE wrote 
Dr. L. G. Derthick, U. S. Commissioner 
of Education, “It is our understanding 
that funds are available under the Na- 
tional Defense Education Act of 1958 for 
training men and women for useful em- 
ployment as highly skilled technicians in 
recognized occupations requiring scientific 
knowledge. We hope that the law will be 
administered in such a way as to support 
the established plan of technical institute 
education in America, which needs ex- 
pansion to meet current and future engi- 
neering manpower requirements.” Narrow, 
vocational training will not provide the 
support which today’s scientists and engi- 
neers require, the ASEE said. 

“Most of the engineering educators who 
have been close to the development of 
technical institute education during the 
past decade,” says Dean K. L. Holderman, 
of the Pennsylvania State University, chair- 
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man of ASEE’s Technical Institute Divi- 
sion, “recognize that the need in Ameri- 
can industry today is for engineering 
technicians who are prepared to work as 
aids to professional engineers. Their edu- 
cation and training can best be directed 
by those with engineering experience. 
There is a difference between vocational 
training and education for semiprofes- 
sional employment; legislators and the 
general public must be so informed.” 

As of 1956, according to an ASEE Survey 
of Technical Institute Education, there 
was a total of 121 institutions offering 
technical institute curricula, reporting 
11,091 graduates and an enrollment of 
49,968. 

The published report of this ASEE 
study, due for completion early in 1959, is 
expected to call for a substantial increase 
in this type of education. “We have a 
confirmed need for qualified and properly 
prepared technicians in engineering,” ac- 
cording to G R. Henninger, president of 
the Ohio Mechanics Institute, who is di- 
rector of the ASEE project, “which ex 
ceeds by several times the much-talked- 
about need for scientists and engineers.” 

“One of the most productive ways to 
increase our effective supply of profes- 
sional scientists and engineers is through 
integrated development of engineering 
technicians,” he says. 


New Computer 
for IIT Campus 


A new electronic computing system, 
the Univac 1105, will be installed on the 
campus of the Illinois Institute of Tech- 
nology (IIT) in the spring of 1959. 

Chicago gains one of the nation’s most 
advanced computing and data processing 
facilities by this expansion of Technology 
Center’s problem-solving capabilities, ac- 
cording to Dr. J. T. Rettaliata, IT 
president. 

The model 1105 computer, a Remington 
Rand product, is the first designed to 
handle efficiently all digital computer 
applications encountered in business and 
science, said H. H. Kantner, supervisor of 
mathematical services at IIT’s A«mour 
Research Foundation, which will operate 
the Univac 1105. 

Developed from Remington Rand's 
1103-A, the new model has outstanding 
capabilities for the solution of scientific, 
engineering, and management problems. 
Additionally, its design makes it excep- 
tionally well-suited for the data processing 
tasks of commerce and industry, Mr. 
Kantner said. 

Housing encompassing 5,000 square 
feet of floor space at the Armour Research 
Foundation has been allotted to the ex- 
tremely large, fast, and versatile comput- 
ing system. 

Explaining the planned utilization of 
the giant computer, Mr. Kantner indi- 
cated that the primary uses of the Univac 
1105 will relate to LIIT’s educational and 
research activities, Armour Research 
Foundation’s industrial and Governmen- 
tal research projects, and a continuing 
program of assistance to the U.S. Depart- 
ment of Commerce, Bureau of the Census, 
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for the processing of data such as that to 
be obtained in the Decennial Census of 
1960. 

The census work will be part of an 
over-all plan whereby anticipated peak 
work loads can be accommodated on 
compatible computer installations com- 
mitted to this purpose in advance. 

Acquisition of the combined scientific- 
business computer and its planned util- 
ization for substantial data processing as 
well as engineering and scientific applica- 
tions emphasizes the growing interdepen- 
dence of commerce and scientific research 
and the increasing influence of mathema- 
tical methods. The Armour Research 
Foundation’s unified facility for research 
and services in the sciences of mathema- 
tics and statistics. operations research, 
systems engineering, and automatic com- 
putation has developed rapidly since the 
Operation of its first electronic computer 
in 1950. 


Grant Made to 
Rutgers Engineering Associates 


The Midland-Ross Foundation of Cleve- 
Jand, Ohio, has made an unrestricted gift 
of $500 to the Rutgers Engineering Associ- 
ates, a program established by the College 
of Engineering at Rutgers, The State Uni- 
versity, New Brunswick, N. J., to provide 
research and educational services for New 
Jersey industry. Announcement of the 
grant was made recently by Dr. M. D. Sir- 
kis, acting executive secretary of the or- 
ganization. 

The gift was presented to Rutgers on 
behalf of the Midland-Ross Foundation by 
R. E. Dougherty, general manager of the 
New Brunswick plant of J. O. Ross Engi 
neering, and J. P. Fitzgerald, general man- 
ager of John Waldron Corporation. Both 
are divisions of Midland-Ross Corporation 
and are located in Highland Park, N. J. 

The Rutgers Engineering Associates 
comprises companies and individuals in- 
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terested in the advancement of engineer- 
ing education. Their program includes 
symposia and conferences designed to 
meet expressed industrial needs, distribu- 
tion of bulletins and research reports upon 
subjects of member interest, purchase of 
special equipment for instruction and re- 
search, support of graduate students, and 
employment of faculty members on re- 
search of interest to the Associates. 


Engineering Education 
at Valparaiso University 


The College of Engineering at Val 
paraiso University (VU) was recently ac- 
corded national recognition by the Engi- 
neers’ Council for Professional Develop- 
ment (ECPD) and became one of four 
schools in Indiana to receive this honor. 
Others are Notre Dame, Purdue, and 
Rose Polytechnical Institute. 

Engineering education at VU is a tale 
of 85 years varying from programs of a 
few electives to major work in eight dif- 
ferent areas. 

Course offerings in “higher mathematics 
and surveying—enginering” marked the 
beginning in 1873 

High point in engineering education 
came in the roaring twenties. Today's 
program of mechanical, civil, and elec 
trical engineering was offered plus chemi 
cal, aeronautical, commercial, and military 
engineering and a program of teacher 
training in industrial arts. 

Engineering had advanced to depart 
mental rank by 1883 and in 1893 boasted 


CONSOLE of the Univac 1105, similar to that which will be installed in the spring on the 
campus of Illinois Institute of Technology, Chicago. 
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a regular 2-year curriculum in civil work. 

In 1917, the department became the 
School of Engineering with 3-year courses 
in civil, electrical, and mechanical fields. 
Three years later, the 4-year curriculum 
was installed. 

The depression and World War II un- 
dermined the school’s stability until, in 
1940, the 4-year plan was dropped and 
engineering reverted to departmental 
status. 

At that time, the VU Board of Trustees 
negotiated with Purdue University for 
two co-operative plans. One required 2 
years at VU and $ at Purdue resulting in 
both A.B. and B.S. degrees. The other, a 
f-year program, divided the years equally 
between the two institutions. 

The arrangement continued for 9 years 
and was terminated early in 1948 by a 
student-initiated campaign for reinstate- 
ment of a 4-year program. 

The students proposed to build an engi- 
neering laboratory, lack of which was a 
major drawback to a 4-year program. 
Funds were not available at the time for 
current building costs, but the students 
offered to supply the manpower if uni- 
versity officials would provide the equip- 
ment. This plan, which slashed costs con- 
siderably, was accepted by the Board of 
Trustees; and students took over every 
phase of the idea from fund-raising to 
construction. 

Blueprints were drawn from sketches 
by Milan Morgan, a faculty member. A 
team of four students solicited funds from 
businessmen throughout the Midwest and 
other aid and encouragement abetted the 
project. 

Some 50 students did the actual con- 
struction, the majority at 50¢ an hour. 
A few “specialists” received $1 per hour. 

The students continued working part- 
time in the fall and winter; and on May 
15, 1949, the student-built laboratory was 
dedicated, making a 4-year program pos- 
sible again. 

Students working on a smaller scale in 
1950 constructed Heine Hall, a heating- 
ventilation lab and engineering reading 
room. Graland Hall, the engineering draw- 
ing building, was added in 1956. This 
modern drafting and design laboratory is 
the latest addition to engineering’s physi- 
cal plant. Engineering Annex, the machine 
tool laboratory, is located on West 
campus. 

The 1949 staff of seven has grown into 
a well-organized faculty of 19 professors 
and instructors. 

A development in the immediate future 
will be an attempt by the VU administra- 
tion and the College of Engineering to 
develop a co-operative liberal arts engi- 
neering program with other Lutheran in- 
stitutions of higher learning. 

National recognition by ECPD opens 
the door for national societies of electrical, 
mechanical, and civil engineering on 
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campus. Plans are under way for the for- 
mation of an engineering honor society 
with such affiliation. 

The VU College of Engineering, after 
85 years of growth, recession, and stand- 
ing still, has come of age. 


Westinghouse Announces 
New Electric Motor Kit 


A new electric motor kit, designed espe- 
cially for vocational training in public 
schools, trade schools, industrial schools, 
and other groups, has been developed by 
Westinghouse Electric Corporation in co- 
operation with P. C. Wright of Frederick, 
Md. Mr. Wright has been appointed the 
Westinghouse agent for this apparatus. 

The Motor Craft Kit consists of an in- 
struction manual and all parts needed for 
winding and assembling a standard 14-hp, 
115-volt, single-phase, 60-cycle, 1,725-rpm 
motor. The motor is suitable for use on 
home power tools, attic fans, blowers, and 
similar applications. 

The illustrated instruction manual in- 
cluded with the motor kit presents in ele- 
mentary language a step-by-step procedure 
for winding and assembling the motor. 
Only common hand tools are required. 

To schools, students, and training or- 
ganizations, the Westinghouse motor kit 
is priced at $17.50 plus shipping charges 
from Lima, Ohio. 

For schools desiring to re-use the same 
parts, a rewind kit is available for $6.50, 
plus shipping charges from Frederick, Md. 
The rewind kit contains the instruction 
manual, new coils, leads, cells, and wedges. 

The instruction manual itself can be 
obtained for only $1.50. 

Address all inquiries and orders for the 
motor kit, rewind kit, or manual to P. C. 
Wright, P. O. Box 562, Frederick, Md. 


Summer Institutes 
at Iowa State College 


Iowa State College will hold three spe- 
cial institutes for high school and col- 
lege teachers in the areas of science, math- 
ematics, and engineering in the summer 
of 1959. 

This was announced recently by the 
National Science Foundation (NSF), which 
said approximately 18,000 high school 
and college teachers will benefit directly 
from teacher-training programs sponsored 
by the NSF in 255 educational institutions 
in all 49 states, Hawaii, Puerto Rico, and 
the District of Columbia. 

Iowa State is almost unique among these 
institutions in that it has submitted a 
proposal for an insitute for college and 
junior college teachers of engineering 
drawing, engineering problems, and statics 
of engineering. This proposal has been 
approved, and 50 selected teachers will be 
invited to study in this area on the Iowa 
State campus next summer. 

Practically all other institutes by other 
colleges and universities will be in the 
area of science or mathematics. Iowa State, 
which began an institute for high school 
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science and mathematics teachers 3 years 
ago, will continue that program in 1959 
with a group of 80 in the areas of biology, 
chemistry, mathematics, and physics. This 
year, the college will add a program for 
30 teachers of college and junior college 
mathematics. 

The College will receive approximately 
$160,800 from NSF to support its three 
programs. Tuition and fees for the teach- 
ers selected will be paid from these funds. 
The teachers will also receive stipends of 
$75 per week for the duration of the insti- 
tute, plus allowances for travel and de- 
pendents. All three institutes will run 
from June 8 to July 17. (Applications may 
be made to J. A. Greenlee, 12 Beardshear 
Hall, Iowa State College, Ames, Iowa.) 

NSF began its program of summer in- 
stitutes in 1953, but its first large expan- 
sion was in 1957, when Iowa State College 
joined the group. More colleges and uni- 
versities have been added this year. 

The ultimate objective is to strengthen 
the teaching programs in science, mathe- 
matics, and engineering throughout the 
nation. 


Pratt Student 
Receives Scholarship 


In recognition of high scholastic attain 
ment and demonstration of outstanding 
potential in the field of electronics, J. E. 
Daum received a $250 scholarship award 
recently at a luncheon held at Pratt In 
stitute, Brooklyn, N. Y. 

Sheldon Williams, managing director o! 
the Blonder-Tongue Foundation, pre- 
sented the award to Mr. Daum in the 
presence of Dr. W. E. Wilson, dean of the 
Schoo! of Engineering and Professor Mah- 
rous, chairman of electrical engineering 
department. 

Mr. Daum, a resident of New York City, 
and a senior in electronic engineering, 
will be graduated in June 1959. 

Supported by Blonder-Tongue Labora- 
tories, Inc., Newark, N. J., the Foundation 
presents this annual award to the student 
who shows the greatest achievement in 
electronics. 


M-H Reactor Simulators 
Go To Two More Universities 


Delivery of reactor simulators to two 
more United States universities for 
training of nuclear engineering students 
was announced by Brown Instruments 
Division of Minneapolis-Honeywell Reg- 
ulator Company (M-H). 

Latest schools to install the simulators, 
which electronically duplicate the opera- 
tional characteristics of costly reactors us- 
ing uranium fuels, are Syracuse University 
and University of Minnesota. 

Honeywell simulators already are in op- 
eration at West Virginia University, Uni- 
versity of Oklahoma, and Wayne State 
University in Detroit and at the Univer 
sity of Toronto. 

Practically every kind of reactor prob- 
lem can be solved on the simulator since 
instrumentation is the same as that of 
multimillion dollar “live” reactors. 
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INS TETUTE ACTIVEBTES 


Plans Announced for AIEE Joint District Meeting 


“INDUSTRY IS HUMMING IN DIXIE” 
has been selected as the theme for the 
AIEE Joint District Meeting for the 
Southeast District No. 4 and South Cen- 
tral District No. 13. The meeting will be 
held in Atlanta, Ga., April 7-10, 1959. 
Headquarters for the meeting will be the 
Dinkler Plaza Hotel. 


Technical Sessions 


Technically speaking, “Industry Is 
Humming in Dixie.” The 19 sessions and 
75 papers on the agenda will be of interest 
to all engineers. There will be three ses- 
sions for student papers. 


Inspection Trips 


Arrangements have been made for tours 
to the Georgia Power Company new Op- 
erations Headquarters and new 230-kv 
Substation, the Lockheed Aircraft Corp. 
in one of the largest manufacturing build- 
ings in the country, the new Owens-Illinois 
Glass Company Plant and the Ford Motor 
Company Assembly Plant, the new Auto- 
matic Switching and Classification Yard of 
the Southern Railway Company, the new 
Rolling Mill and the Electric Steel-Making 
Facilities of the Atlantic Steel Company, 
and the recently completed Toll Building 
of the Southern Bell Telephone & Tele- 
graph Company. In addition, a limited 
number of people will have the opportu- 
nity to play “The Management Game” 
at the Georgia Tech Computer Center. 


General Session 


The committee has been fortunate in 
obtaining a number of Georgia’s most 
prominent citizens as speakers on Wednes- 
day, April 8. 

At the general session, His Exceliency, 
Ernest Vandiver, governor of Georgia, will 
give the address of welcome. Dr. E. D. 
Harrison, president of the Georgia School 
of Technology, will have as his subject, 
the theme of the Joint District Meeting, 
“Industry Is Humming in Dixie.” 

At the noon general luncheon, His 
Honor, W. B. Hartsfield, mayor of Atlanta, 
will present keys to the City to H. W 
Oetinger and C. P. Knost, vice-presidents 
of Districts No. 4 and No. 13 of AIEE. Dr. 
Pierce Harris, pastor of the First Metho- 
dist Church of Atlanta will address the 
meeting on a subject of his own choice. 


Entertainment 


A very attractive full evening’s enter- 
tainment has been arranged in the form 
of a dinner-dance on Thursday evening, 
April 9. Bill Clark’s orchestra will supply 
the music. For after-dinner relaxation, an 
excellent floor show has been arranged. 
Tickets to this occasion will be $6 per 
person. 
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Hotel Reservations 


A housing bureau has been set up to 
handle advance hotel reservations. All 
reservations should be made through the 
Housing Bureau, AIEE, Room 720, 
Rhodes-Haverty Building, Atlanta, Ga. 
Confirmation will be mailed to members 
directly by the hotel accepting the reserva- 
tion. If rooms at rates requested are not 
available, a room at the next higher rate 
available will be assigned. In case as- 
sistance is needed, the Chairman, Hotel 
Committee, should be contacted. Address 
requests to J. A. Busha, Chairman, Hotel 
Committee, Southern Bell Telephone & 
Telegraph Company, 729 Hurt Building, 
Atlanta, Ga. 

Rates for the rooms at the hotels in the 


vicinity of the headquarters are indicated 
in the table shown below. 


Committee 


Members of the Joint District Meeting 
Committee are: R. G. Elliott, general 
chairman; J. W. Davis, vice-chairman; 
W. S. Brown, secretary-treasurer; Mrs. 
J. W. Davis, women’s activity; T. J. Allen, 
transportation; J. A. Busha, hotel; C. L. 
Emerson, finance; J. D. Howard, technical 
program; J. C. Howell, Fersommling; D. C. 
Kyker, Jr., registration; L. H. Curtis, Jr., 
publicity; E. G. Riley, inspection; Prof. 
E. R. Weston, student activities; J. F. Wil- 
lett, dinner dance; W. J. McKune, vice- 
chairman, Georgia Section AIEE. 





Hotel 


Dinkler Plaza 
(Hdgqrs.) 

Piedmont (across street 6.00- 9.00 
from Hdgrs.) 

Atlantan (1 block 5.00- 7.50 
from Hdqrs.) 

Georgia (1 block 5.00- 8.00 
from Hdqrs.) 

Peachtree on Peachtree 6.00- 7.00 
(2 blocks from Hadrs.) 

Henry Grady (24 blocks 7.00- 14.00 
from Hdgqrs.) 


Single 
7 .00-$12.50 


Students, 2 or $ 
to a room 


2.50 per person 


Double Bed 
$10.00-$12.50 


8.50- 9.00- 11.50 


For Two Persons 
; Twin Beds 


Suites 
$14.00-$16.50 


$12.50-$41.00 


9.50- 11.00 10.00- 15.00 25.00- 30.00 


7.00- 9.00 9.00- 11.00 20.00 


7.00- 8.50- 12.00 18.00- 20.00 
11.00- 16.00 


11.00- 16.00 20.00- 35.00 





Courtesy Atlanta Convention Bureau 


AERIAL VIEW OF DOWNTOWN ATLANTA, GA., looking in a northwestern direction. Shown in 
the left foreground are the Georgia State Capitol and the State Office Building, the City Hall, 
and the Fulton County Court House and Administrative Building. Atlanta will be host to the AIEE 
Joint District Meeting to be held by the Southeast District and the South Central District, April 


7-10, 1959. 
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Progress Report for 
ATEE Member-Gifts Campaign 


AS OF DECEMBER I, according to W. E. 
Scholz, secretary, AIEE Member-Gifts 
Campaign Committee, the Institute had 
passed the half-way mark in its fund drive 
for contributions to the United Engineer- 
ing Center—reaching 50.5% of its quota of 
$900,000. 


Campaign Extended 

When the Member-Gifts Campaign 
started, the United Engineering Trustees 
and the Member-Gifts Committees of the 
various societies set a theoretical comple- 
tion date as of the end of November 1958. 

At a meeting of these various Member- 
Gifts Committees, it was unanimously 
agreed that this target date was unrealistic 
because the campaign only started to take 
life in October 1958 and the high spots 
were reached only a short time after that 
date, 

Accordingly, the various Member-Gifts 
Committees unanimously agreed to press 
on, to continue all-out efforts to go over 
their quotas at the earliest possible date. 


Campaign Highlights 


The following AIEE Sections are now 


on the honor roll of the “100% Quota 
Club:” 


Section % of Quota 
Schenectady 122 
Richland 121 
Spokane 102 
Pittsburgh 106 
Dayton 165 
Pittsfield 103 


The Sharon & Virginia Mountain Sec- 
tions have also reached their quotas, and 
Erie Section has 94% of quota. 

Richland Section was the first Section to 
contact 100% of its members and to turn 
in its final report. 

Sections who have sent in contributions 
to the Campaign out of their Section funds 
are as follows: 


Section 
New York 
San Francisco 
Maryland 
Sacramento 
Los Angeles 


A mount 


$15,000 


District No. | holds the first place, hav- 
ing reached 70% of its quota. In second 
place is District No. 2 with 52%. District 
No. 12 is in third place with 51%. 





Professional Pride and Prestige 


PLANS TO BUILD a new headquarters 
in New York City for the principal engi- 
neering societies of the United States are 
well advanced, with more than half of the 
necessary $10 million already available or 
pledged. But this is not as good as it 
sounds, for still teetering on the brink of 
uncertainty is the truly crucial part of the 
program. This is the Member Gifts Cam- 
paign, just now getting under way, in 
which engineers are asked to dig down in 
their own pockets and support this signifi- 
cant undertaking. 

Although the results thus far are en- 
couraging, there remains a haunting doubt 
that engineers have yet sensed the impor- 
tance of the outcome to themselves person- 
ally. For how well and how universally 
they support this United Engineering Cen- 
ter financing will be used by the world at 
large to measure how much pride United 
States engineers have in their profession. 
rhe prestige of engineering will go up or 
down according to the results, which can- 
not fail to affect the economic status and 
community standing of every engineer. 
The campaign for a new headquarters of 
engineering is thus not just another fund- 
raising drive, but a challenge to engineers 
to stand up and be counted. 

As the campaign now stands there is an- 
other facet to the challenge that engineers 
cannot afford to overlook. Having asked 


This editorial on the United Engineering 
Center is reprinted from Engineering News- 
Record, October 1958. Copyright 1958, Mc- 
Graw-Hill Publishing Co., Inc. 
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and obtained the co-operation of indus- 
trial leaders to raise $5 million of the 
total, engineers are in the position of 
seeing 70% of this total subscribed, while 
less than 15% of their commitment has 
been pledged. Moreover, this commitment 
is only $3 million compared to industry’s 
$5 million, since $2 million will be avail- 
able from the sale of the present head- 
quarters, which was a gift 50 years ago 
from Andrew Carnegie. 

Every engineer should take a keen inter- 
est in the success of the UEC campaign, 
but it is of course the 180,000 members of 
the five major societies—Civils, Miners, 
Mechanicals, Electricals, and Chemicals— 
who must bear the main responsibility be- 
cause it is they who will own the new 
building and profit most directly from it. 
Actually, each individual subscription 
would be extremely modest if every mem- 
ber could be counted on to do his share— 
less than $20 per head, and with payment 
spread over 3 years if desired. But, since 
universal support is never possible, engi- 
neers must be counted on to give accord- 
ing to their abilities, which vary according 
to the rewards that engineering has af- 
forded them. Instead of $20 some should 
give $2,500, and others should give various 
amounts up and down the scale. The prin- 
cipal requirement is for every engineer to 
recognize his responsibility and act upon 
it. 

The pride and prestige that immediate 
financial support will insure will be en- 
hanced for many years to come by the 
building itself. It will occupy a block-long 
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UNITED ENGINEERING CENTER 
MEMBER GIVING 














Dollars, in millions 








t) 


THE BAR GRAPH shows the status of member 
giving as of December 12, 1958. All contri- 
butions to the UET Building Fund are tax de- 
ductible. 


site facing New York’s United Nations 
Plaza—a world center attracting thou- 
sands of visitors every day. To them, the 
building’s 20-story tower will symbolize 
engineering’s importance. And inasmuch 
as the building will house not only the 5 
societies that own it, but 16 other engi- 
neering societies and organizations, it will 
also symbolize and promote the cause of 
unity in the profession—another increase 
to prestige. 

These pride and prestige factors are in 
addition to the very tangible contribution 
that the building will make in improving 
operating efficiency of the headquarters 
staffs of the engineering societies. When 
the present building was built, they han- 
dled the affairs of 16,000 members. Now 
there are more than 10 times that number. 
Moreover, when the present building was 
built, engineering served an economy 
measured by a gross national product of 
about $35 billion; this year’s figure will 
be $435 billion. A headquarters building 
commensurate with this growth obviously 
is necessary for the service that engineer- 
ing is expected to render. 

If engineering is more than a casual oc- 
cupation—and statements to the contrary 
are seldom voiced—the new United Engi- 
neering Center, financed in substantial 
part by engineers themselves, will lend 
these claims real substance. Conversely, 
failure to support it can readily be taken 
by the world at large as an indication that 
engineers do not place as much stock in 
themselves and their profession as their 
frequent assertions would seem to imply. 

That such an opinion, were to become 
common, would be damaging to the rising 
prestige of engineering can hardly be ques- 
tioned. It is equally certain that such dam- 
aged prestige would inevitably have a bad 
effect on the economic status and com- 
munity standing of engineers. It is up to 
the engineers of the country, each acting 
individually, to see that this does not hap- 
pen. 
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Winter General Meeting* 
Statler Hotel 

New York, N. Y. 
February 1-6, 1959 


AIEE-IRE-U of P Transistor and 
Solid-State Circuits Conference* 
University of Pennsylvania 
Philadelphia, Pa. 

February 12-13, 1959 


ATEE-IRE-ACM Western Joint 
Computer Conference* 

Fairmont Hotel 

San Francisco, Calif. 

March 3-5, 1959 


American Power Conference* 
Sherman Hotel 

Chicago, IIl. 

March 31-April 2, 1959 


Textile Industry Conference* 
Heart of Atlanta Motel 
Atlanta, Ga. 

April 2-3, 1959 


EJC Nuclear Congress* 
Municipal Auditorium 
Cleveland, Ohio 
April 5-10, 1959 


AIEE-AWS Electric Welding Con- 
ference* 

Hotel Sherman 

Chicago, Ill. 

April 6-10, 1959 


AIEE-ASME Railroad Conference 
Chicago, Ill. 

April 7-9, 1959 

(Final date for +7? P—closed {CP 
Syn.—closed, CPMs—Feb. 2) 


Southern District Meeting 

Dinkler Plaza Hotel 

Atlanta, Ga 

April 8-10, 1959 

(Final date for +T P—closed, DPMs— 
Feb. 2) 


Electric Heating Conference 
Bellevue-Stratford Hotel 
Philadelphia, Pa. 

April 14-15, 1959 

(Final date for +TP—closed, tCP 
Syn.—closed, CPMs—Feb. 9) 


Electrical Problems in the Cement 
Industry Conference 

Americus Hotel 

Allentown, Pa. 

April 15-16, 1959 

(Final date for +TP—closed, tCP 
Syn.—closed, CPMs—Feb. 9) 


Recording and Controlling Instru- 
ments Conference 
Bellevue-Stratford Hotel 
Philadelphia, Pa. 

April 20-21, 1959 

(Final date for +TP—closed, tCP 
Syn.—Feb. 3, CPMs—Feb. 13) 


AIEE Future Meetings 


East Central District Meeting 
Sheraton-Mayflower Hotel 

Akron, Ohio 

April 22-24, 1959 

(Final date for +T P—closed, DPMs— 
Feb. 16) 


Rubber and Plastics Conference 
Sheraton-Mayflower Hotel 

Akron, Ohio 

April 22-24, 1959 

(Final date for +TP—closed, {CP 
Syn.—Feb. 6, CPMs—Feb. 16) 


Empire District Meeting 

Hotel Syracuse 

Syracuse, N. Y. 

April 29-May 1, 1959 

(Final date for +TP—closed, DPMs— 
Feb. 23) 


ATEE-IRE-EIA-WCEMA Joint Elec- 
tronic Components Conference 
Benjamin Franklin Hotel 
Philadelphia, Pa. 

May 6-8, 1959 

(Final date for +TP—Feb. 5, tCP 
Syn.—Feb. 20, CPMs—March 2) 


ATEE-ASME-IRE Automatic Tech- 
niques Conference 

Pick Congress Hotel 

Chicago, Ill. 

May 11-13, 1959 

(Final date for +TP—Feb. 10, {CP 
Syn.—Feb. 24, CPMs—March 6) 


Domestic Appliances Conference 
Hotel Manger 

Cleveland, Ohio 

May 18-19, 1959 

(Final date for +TP—Feb. 17, {CP 
Syn.—March 3, CPMs—March 13) 


Middle Eastern District Meeting 
Lord Baltimore Hotel 

Baltimore, Md. 

May 19-21, 1959 

(Final date for +17 P—Feb. 18, DPMs 
—March 13) 


AIEE-ISA-ARS-IAS National Tele- 
metering Conference 

Brown Palace and Cosmopolitan 
Hotel 

Denver, Colo. 

May 24-27, 1959 

(Final date for +TP—Feb. 23, tCP 
Syn.—March 10, CPMs—March 20) 


International Conference on Infor- 
mation Processing 

UNESCO House 

Paris, France 

June 15-20, 1959 

(Exhibits June 13-22) 


Paper and Pulp Conference 
University of Maine 

Orono, Maine 

June 18-19, 1959 

(Final date for +7 P—March 20, {CP 
Syn.—A pril 3, CPMs—April 14) 


Summer and Pacific General Meet- 
ing 

Olympic Hotel 

Seattle, Wash. 

June 21-26, 1959 

(Final date for +TP—March 23, {CP 
Syn.—April 7, CPMs—April 17) 


Air Transportation Conference 
(at Summer General Meeting) 
Olympic Hotel 

Seattle, Wash. 

June 22-26, 1959 


Petroleum Industry Conference 
Wilton Hotel 

Long Beach, Calif. 

August 23-26, 1959 

(Final date for +TP—May 25, {CP 
Syn.—June 9, CPMs—June 19) 


AIEE-NEMA National Electrical 
Insulation Conference 

Chicago, Ill. 

September 9-11, 1959 

(Final date for +TP—June 11, {CP 
Syn.—June 26, CPMs—July 6) 


AIEE-ASME Engineering Manage- 
ment Conference 

Statler Hotel 

Los Angeles, Calit. 

September 16-18, 1959 

(Final date for +TP—June 18, {CP 
Syn.—July 3, CPMs—July 13) 


AIEE-IRE Magnetic Amplifiers 
Conference 

Shoreham Hotel 

Washington, D. C. 

September 23-25, 1959 

(Final date for +TP—June 22, 
Syn.—July 10, CPMs—July 20) 


Fall General Meeting 

Morrison Hotel 

Chicago, Ul. 

October 11-16, 1959 

(Final date for +TP—June 12, tCP 
Syn.—July 30, CPMs—Aug. 7) 


*Final date for submitting papers— 
closed 


+TP—Transactions Paper 

tCP Syn.—Conference Synopsis 
CPMs—Conference Manuscript 
DPMs—District Manuscript 

(District Paper Syn s should be di- 


rected to the District Meeting Com- 
mittee) 


Transactions and conference papers must conform to the requirements in Authors Guide. 
For a copy, write to E. C. Day AIEE, 33 W. 39th St., New York 18, N.Y. 
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Electric Welding Conference 
April 6-10, 1959, Chicago, III. 


The Electric Welding Conference, spon- 
sored jointly by AIEE and the American 
Welding Society, will be held April 6-10, 
1959, at the Hotel Sherman, Chicago, Ill. 
A tentative technical program of AIEE 
participation in the Conference follows. 


Tuesday, April 7 


Morning Session—Arc Welding Power Sup- 
plies 


Characteristics of Rectifier Type High-Current 
D-C Supplies for New Welding and Arc Proc- 
esses. Robert Stuefen, A. O. Smith Corpora- 
thon 


Design Precautions for Proper Application of 
Silicon Rectifiers to Arc and Similar High- 
Transient Voltage and Current Loads. Den- 
nis Pierce, A. O. Smith Corporation 


A Report on the Revitalization of the Multi- 
ple-Operator Power Source Welding System. 
William Faust, A. O. Smith Corporation 


Afternoon Session—Welding Arc Funda- 
mentals 


An Analysis of Transfer in Gas-Shielded Weld- 
ing Arcs. W. J. Greene, Air Reduction Com- 
pany 


The Measurement and Significance of Tem- 
perature in Welding Arcs. D. Ludwig, 
Westinghouse Electric Corporation 


A New Magnetic Arc Method for the Electric 
Welding of Refractory Glasses and Ceramics. 
E. M. Guyer, Corning Glass Works 


Wednesday, April 8 
Morning Session—Resistance Welding 


The Effect of Elevated Temperatures on 
Flash-Welded Aluminum-Copper Joints. C. R. 
Dixon, F. G. Nelson, Aluminum Company of 
America 


Discussion of Direct-Writing Instrumentation 
for Certain Applications in the Field of Re- 
sistance Welding. W. K. Whittemore, Brush 
Instruments 


A Direct-Reading RMS Meter for Measuring 
Secondary Resistance Welding Current. Dr. 
E. F. Nippes, H. 8. Ferguson, Dr. W. F. Sav- 
age, Rensselaer Polytechnic Institute, (Duffers 
Associates, Inc.) 


Thursday, April 9 


7:00 p.m. Special Program on Control Sys- 
tems 

Sponsored by the Industrial Group of the Chi- 
cago Section, AIEE, and Recommended by the 
Committee on Electric Welding. (Western So- 
ciety of Engineers Building) 

The Logic Approach to Welding Control Sys- 
tems. R. C. Mierendorf, C. R. Whitney, 
Square D Company 


Report on 
U.S. Contributions to ICIP 


The United States appears to hold a 
dominant position on the advance pro- 
gram of the First International Conference 
on Information Processing (ICIP), to be 
held in Paris, France, June 13-22, 1959, 
according to official figures released re- 
cently. In a report to the Eastern Joint 
Computer Conference, held in Philadel- 
phia, Pa., December 3-5, 1958, I. L. Auer- 
bach, chairman of the United States Com- 
mittee for the ICIP, told American 
sponsors—AIEE, Institute of Radio Engi- 
neers (IRE), Association for Computing 
Machinery (ACM)—that the United States 
has one third of the 74 global abstracts 
presently accepted in Paris. 

In addition, 5 of 13 planned symposia 
will be co-ordinated by American com- 
puter experts. Many global abstracts from 
the United States that did not appear on 
the provisional advance program have 
been referred to symposia co-ordinators as 
possible contributions to the topical areas 
to be covered. 


PORTER SUBSTATION 
of the Niagara Mo- 
hawk Power Corp. lo- 
cated at Deerfield, 
N.Y. This substation is 
the main tie connec- 
tion for the 220-kv St. 
Lawrence power with 
Niagara Mohawk’'s 
east-west 115-kv trunk 
transmission system. 
The photo shows part 
of the 220-kv bus 
structure disconnecting 
switch and bushings 
for the circuit break- 
ers. The theme for the 
Empire District Meet- 
ing, to be held in Syra- 
cuse, is ‘New Horizons 
in Power and Indus- 
try.”” 
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Despite this significant lead shown by 
the United States, Mr. Auerbach warned 
that approximately 25% of the total 
papers listed in the provisional advance 
program will be eliminated from the final 
plenary session program to meet the tight 
schedule of the 5-day technical confer- 
ence. The final selection of papers will be 
made in Paris in early February by 
national consultants to United Nations 
Educational, Scientific, sad Cultural Or- 
ganization, sponsor of the Conference. Mr. 
Auerbach, who is president of Auerbach 
Electronics Corporation, Narberth, Pa., is 
the United States consultant to Unesco 
and IRE’s representative to USICIP. 

For the preliminary selection of global 
abstracts Mr. Auerbach was joined in 
Paris by Dr. Alston Householder, chair- 
man of the United States Program Com- 
mittee of USICIP and also the ACM rep 
resentative. Dr. Householder, of Oak 
Ridge National Laboratory, had worked 
with a group of computer experts from 
all over the United States to evaluate the 
90 abstracts received from this country. 
They were ordered into several degrees 
of choices for presentation to the Inter- 
national Program Committee. 

In his progress report, Mr. Auerbach 
announced that the world-wide exhibition 
of information processing equipment, 
which will be held at the Grand Palais in 
Paris, June 13-23, 1959, in conjunction 
with the ICIP, will be called AUTO- 
MATH 1959 (Automatic Mathematics 
1959). The Grand Palais is only a few 
minutes from Unesco House, site of the 
Conference. 

AUTO-MATH 1959 will give a general 
view of research and progress in informa- 
tion processing. Exhibits will be limited 
to the latest findings and techniques in 
this field, displaying appropriate systems 
and related components. The Grand Pal- 
ais will be accepted as a bonded ware- 
house, thus enabling exhibits to be 
shipped free of customs duty in care of 
Unesco. Formal technical papers on data 
processing equipment in the exhibit, or 
announcing new equipment  develop- 
ments, will be heard on June 22-23. Dr. 
Eugene Grabbe, of Thompson Ramo 
Wooldridge, is chairman of the United 
States Exhibits Committee. 


Empire District Meeting 
To Be Held in Syracuse, N.Y. 


The Spring Meeting of the AIEE Em- 
pire District No. 1 will be held at Syra- 
cuse, N. Y., on April 29-May 1, 1959. The 
following committee chairmen have been 
named: General Chairman—Paul Kartluke, 
Technical Program—A. F. Paskevich, Fi- 
nance—B. T. Cole, Publicity—E. A. 
Gruppe, Hotel Arrangements—D. J. Wil- 
liams, Registration—C. E. H. Von Sothen, 
Banquet—C. N. Palmer, Smoker—J. W. 
Becker, Student Activities—E. W. Kosso. 

The theme for the meeting will be 
“New Horizons in Power and Industry.” 
Much work has been done in the planning 
of a program of wide interest including, 
but not limited to, atomic power, compu- 
ters, automation and data processing, and 
extra high-voltage transmission. 
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Board of Directors 


Announces 
Results of NSPE Questionnaire 


THE Board of Directors of the Institute 
in June 1956 originated a proposal for 
the organization of the engineering pro- 
fession, which has since come to be known 
as the Functional Plan (Electrical Engi- 
neering, February 1958, p. 119). The 
Board at the same meeting took another 
action in which it suggested to the Na- 
tional Society of Professional Engineers 
(NSPE) that that societ; open its member- 
ship “for a period of years, to unregistered 
engineers holding suitable grades in tech- 
nical societies subscribing to ECPD 
(Engineers’ Council for Professional Devel- 
opment) uniform membership grade 


This suggestion is actively being con- 
sidered by NSPE for implementation at 
the national level, but has not yet been 
adopted. They have, however, recom- 
mended that their constituent state so- 
cieties “take such steps as may be necessary 
to admit properly qualified persons to 
membership.” To assist in further dis- 
cussions with NSPE, the AIEE Board of 
Directors on September 22, 1958, sent the 
following questionnaire with an accom- 
panying explanation to 13,905 Fellows 
and Members of the Institute in the 
United States: 


The response of 9,934 replies (71%) was 
gratifying. The responses are tabulated 
below. The replies which were consistent 
with the questionnaire in all respects 
numbered 7,398 (53%). These showed the 
following: 





Registered 

4,649 (63%) 

Members NSPE 
2,130 (46%) 


Nonmembers NSPE 
2,519 (54%) 





Nonregistered 
2,749 (37%) 
Would Not Join NSPE 
793 (29%) 


Would Join NSPE 
1,956 (71%) 














standards.” The “suitable grades” in AIEE 
would be Fellow and Member. This sug- 
gestion was made in the belief that its 
adoption would strengthen NSPE in the 
role proposed for it under the Functional 
Plan. 


Your present membership grade Member [] Fellow [7] 


Your age bracket 20-29 [] 40-49 [] 


30-39 [[] 9 50-59 [] 


60 & over [] 


NSPE has the established policy of 
encouraging each of its members to join 
the appropriate technical society, such as 
AIEE, American Society of Mechanical 
Engineers (ASME), American Society of 
Civil Engineers (ASCE), etc. AIEE has 
for many years recommended to its mem- 
bers that they register as professional 
engineers. The AIEE Board of Directors 
has told NSPE that if the previously men- 
tioned suggestion is adopted by that so- 
ciety, the Institute will urge all its mem- 
bers to affiliate with NSPE, whether regis- 
tered or not. 


Are you a Registered Professional Engineer? Yes [] No [] 
Yes [] No [] 


If you answered “No” to questions 3 & 4, please answer question 5. 


Do you belong to NSPE? 


Would you join NSPE if AIEE Members & Fellows were eligible for membership even 
though not Registered Professional Engineers? Yes [] No [] 


Please detach and mail (No stamp) Sign only if you wish. 








NSPE QUESTIONNAIRE. Mailed: Members—12,452; Fellows—1,453; Total—13,905. Returned: Members—8,888; Fellows—1,028; Misc.—18; 
Total—9,934. Answers: Y-yes, N-no, B-blank. 





Answers 
to Age Age 
Questions 20 - 29 30 - 39 


¥.¢< 
Y-Y- 
Y- Y- 
Y- 
Y- 
Y- 
Y- 


N- 


Age 
60 & Over 
M F} M F F M F 
6 5 14 8 
6 6 12 2 

















74 94 32 





ZAix< |W IiSi~s|o 








K | 











N- Y 590 1956 
N- N 179 793 
N- 2B ) 47 16€ 
Total 2665 2994 9873 +61 Y-B-B 
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1959 East Central District Meeting 


AUTOMATIC CURING AND CONVEYING of tires is one of the final steps in tire manufacturing 
as shown (above) at Firestone Tire & Rubber Co., Akron, Ohio. Akron, the capitol of the rubber 
industry, will be host to the 1959 East Central District Meeting of the AIEE on April 22-24. 
This 75th Anniversary meeting will be held concurrently with the annual Rubber and Plastics 
Technical Conference at the Sheraton Hotel. In addition to the technical papers, inspection trips 
through the rubber plants and other industries are planned. 





ATEE Member Is Guest on “Science Calling” 





Jules Schick Photography 


T. H. MACCAULEY (right), chairman of the Radio Committee of the AIEE Philadelphia Section, 
was a recent guest on “Science Calling,” a radio program on station WRCV (NBC) in Philadel- 
phia, Pa. Mr. MacCauley's discussion included thoughts on his recent trip to the West Coast, 
Hawaii, and the Orient, as well as remarks on the AIEE's 75th Anniversary and one of the 
Institute’s first subjects in 1884, the “‘Edison Effect."" Shown with Mr. MacCauley are: Paul 
Taylor (left), WRCV editor and a leading newspaper newsman; and Fred Harper (center), pro- 
ducer-director, who heads up the program. “Science Calling,"’ on 13 radio and television sta- 
tions owned by NBC in 8 major cities, has co-operated in a public service project focusing 
attention on the need for more trained scientists. 
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Nominating Committee 
Will Meet February 2, 1959 


The AIEE Nominating Committee will 
meet in the Buffalo Room, Hotel Statler, 
New York, N. Y., 9:00 a.m. February 2, 
1959, during the Winter General Meeting 
of the Institute, to nominate candidates 
for AIEE offices to be voted on by the 
membership in the Spring of 1959. Repre- 
sentatives receive travel allowance. Alter- 
nates are required to attend only if called 
upon to serve in place of their representa- 
tive. (See Constitution C30, 31, 32, 33; By- 
laws B27, 28; and Electrical Engineering, 
November 1958, p. 1055-56.) Members of 
the committee are as follows: 


Representing the 13 Geographical Districts: 


1. J. W. Becker, Allis-Chalmers Manufactur- 
ing Co., 472 Salina St., Syracuse, N. Y. 

2. L. L. Nonemaker, Pennsylvania Power & 
Light Co., 901 Hamilton St., Allentown, Pa. 
3. W. T. Rea, Bell Telephone Labs., Inc., 
Mountain Ave., Murray Hill, N. J. 

4. H. A. Clarke, Appalachian Electric Power 
Co., Box 2091, Roanoke, Va. 

5. F. W. Bush, Allis-Chalmers Manufactur- 
ing Co., Box 512, Milwaukee, Wis. 

6. J. E. Lagerstrom, 2331 Donald St., Ames, 
Iowa. 

7. Ralph Randall, 714 N. W. 33rd St., Okla- 
homa City 18, Okla. 

8. W. E. MacMorran, Mountain States Tel. 
& Tel. Co., 16 W. McDowell Road, Phoenix, 
Ariz. 

9. H.R. Loew, General Electric Co., Seattle, 
Wash. 

10. G. F. Tracy, Electrical Bldg., University 
of Toronto, Toronto 5, Ont., Canada. 

11. Frederick von Voigtlander, Cummins & 
Barnard, Inc., 109 E. Washington St., Ann 
Arbor, Mich. 

12. E. E. Linden, —— Electric Co., 
Box rag Providence, R. 

13. A. J. Lehman, mec Sulphur Co., Box 
1520, New Orleans, La. 


Alternates: 


Cc. j, Fitch, 209 West Edward St., Endi- 
cott, N. 

2. £. A. ‘Winslow, 432 Wengler Ave., Sharon, 
Pa. 

38. W. G. Vieth, Western Union Nar cegnaae 
Co., 60 Hudson St., New York 13, 

4. R. H. Stevens, Florida Power & ‘Tight Co., 
Miami, Fla. 

5. W. M. Ballenger, General Electric Co., 
840 S. Canal St., Chicago 80, Ill. 

6. F. E. Baird, 816 Telephone Building, Des 
Moines, Iowa. 

7. First Alternate: Clarence Anthony, Okla- 
homa Gas & Elec. Co., 3rd & Harvey Sts., 
Oklahoma City, Okla. 

Second Alternate: J. S. Wyble, Westing- 
house Elec. Corp., 865 First National Bldg., 
Oklahoma City, Okla. 

8. C. A. Poppino, General Electric Co., 
Phoenix, Ariz. 
9. H.R. Brown, 9221 47th Ave., S. W., Seat- 
tle 16, Wash. 
10. B. G. Ballard, National Research Council, 
Sussex Drive, Ottawa, Ont., Canada. 

: R. North, Commonwealth Associates, 

, 209 E. Washington Ave., Jackson, Mich. 

F. S. Bacon, Jr., P. O. Box 58, Win- 
chester, Mass. 

M. L. Hurstell, New Orleans Public Serv- 
ice, Inc., 317 Baronne St., New Orleans, La. 


Representing the six Technical Divisions: 


Communication—J. Meszar, Bell Telephone 
Labs, Inc., 463 West St., New York 14, N. Y 
General Applications—H. F. Hoebel, American 
Electric Power Service Corp., P. O. Box 487, 
Canton |, Ohio. 

Industry—R. H. Whaley, Eli Lilly & Co., 740 
S. Alabama St., Indianapolis 6, Ind. 
Instrumentation—Ferdinand Hamburger, {r- 
Johns Hopkins University, Homewood, Balti- 
more 18, Md. 


(Continued on p. 180) 
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Two New AIEBE Medals Announced 


Request Made for Nominees 


William M. Habirshaw 


The WILLIAM MARTIN HABIRSHAW AWARD es- 

tablished by the Phelps Dodge Foundation will 

be awarded annually to an individual or group 

of individuals who have made an outstanding 

contribution to the field of Electrical Transmission 
and Distribution. 


The selection of the recipient of this award is made 
by the Recognition Awards Committee of the AIEE. 
The award consists of a cash stipend of $500, a bronze 
medal, and a suitably engraved certificate. In the event 
that the recipient is a group of individuals, the stipend 
shall be equally divided among the members of the 
group, and a medal and certificate provided for each. 

The first presentation is to be made at the Fall Gen- 
eral Meeting to be held in Chicago, I1l., October 11-16, 
1959. The Committee invites all members of the Insti- 
tute to submit nominees. Such nominations are to be 
made on a form which may be procured from the 
Secretary of the Recognition Awards Committee, Mrs. 
A. L. Landres, AIEE Headquarters, 33 W. 39th Street, 
New York 18, N.Y. The form should be accompanied 
by supporting letters from others who are familiar with 
the accomplishments and qualifications of the nominee. 
The forms and letters are due at Headquarters not 
later than May 1, 1959. 
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Morris E. Leeds 


The MORRIS E. LEEDS AWARD established by the 
Leeds & Northrup Foundation will be awarded 
annually to an individual or group of individuals 
who have benefited the arts and sciences by 
making an outstanding contribution to the field 
of Electrical Measurement, with special consid- 
eration given to the value of contributions made 
before the candidate has reached his 36th birth- 
day. 


The selection of the recipient for this award is made 
by the Recognition Awards Committee of the AIEE. 
The award consists of a cash stipend of $500 and a 
suitably engraved certificate. In the event that the 
recipient is a group of individuals, the stipend shall be 
equally divided among the members of the group, and 
and a certificate provided for each. 

The presentation of the first award is to be made at 
the Fall General Meeting to be held in Chicago, IIl., 
October 11-16, 1959. The Committee invites all mem- 
bers of the Institute to submit nominees. Such nomina- 
tions are to be made on a form which may be procured 
from the Secretary of the Recognition Awards Com- 
mittee, Mrs. A. L. Landres, AIEE Headquarters, 33 W. 
39th Street, New York 18, N.Y. The form should be 
accompanied by supporting letters from others who 
are familiar with the accomplishments and qualifica- 
tions of the nominee. The forms and letters are due at 
Headquarters not later than May 1, 1959. 
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Power—E. I. Pollard, Elliott Company, 271! 
Church St., New York 18, N. Y. 

Science and Electronics—D. E. Trucksess, Bell 
Telephone Labs., Inc., 463 West St., New 
York 14, N. Y. 


Alternates: 


Communication—C. E. Dean, Hazeltine Corpo- 
ration, 5825 Little Neck Parkway, Little Neck 
62, N 

General Applications—L. R. Larson, The Mar- 
tin Co., Denver Div., P. O. Box 179, Denver, 
1, Colo. 

Industry—J. F. Deffenbaugh, Federal Machine 
& Welder Co., Overland Ave., Warren, Ohio. 
Instrumentation—P. K. McElroy, General 
Radio Company, 22 Baker Ave., West Concord, 
Mass 

Power—F. L. Lawton, Aluminum Laboratories 
Ltd., 1800 Sun Life Bidg., Montreal, Que., 
Canada 

Science and Electronics—E. L. Harder, West- 
inghouse Electric Corp., 1204 Milton St., Pitts- 
burgh 18, Pa. 


Representing the Board of Directors: 


W. J. Barrett, New Jersey Bell Tel. Co., 540 
Broad St., Newark I, N. J. 

M. S. Coover, Iowa State College, Dept. of 
Elec. Engg., Ames, Iowa. 

L. F. Hickernell, Anaconda Wire & Cable Co., 
Hastings on Hudson 6, N. Y. 

A. A. Johnson, Westinghouse Electric Corp., 
East Pittsburgh, Pa. 

J. C. Strasbourger, Muncie Engg. Inc., Mitchell 
Maintenance Co., Lift-A-Loft Co., 400 E. Jack- 
son St., Box 1225, Muncie, Ind. 

P. G. Wallace, Texas Power & Light Co., 
Fidelity Union Life Bldg., Box 6331, Dallas, 
Tex 


Alternates: 


W. R. Brownlee, Southern Services Inc., Bir- 
mingham, Ala. 
W. R. Clark, Leeds & Northrup Co., 4901 
Stenton Ave., Philadelphia 44, Pa. 

D. Tebo, Bell Telephone Labs., Inc., 
Whippany, N. J 


The following provisions of the Constitu- 
tion and Bylaws relate to the organization 
and procedures of the Nominating Com- 
mittee 


Constitution 


$0. There shall be constituted each year a 
Nominating Committee consisting of one repre- 
sentative of each geographical District, elected 
by its executive committee, one representative 
of each technical division elected by the divi- 
sion committee, and other members chosen by 
and from the Board of Directors not exceeding 
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in number the number of technical divisions; 
all to be selected when and as provided in the 
Bylaws. The Secretary of the Institute shall be 
the secretary of the Nominating Committee, 
without voting power. 


C31. The Executive Committee of each geo- 
graphical District shall act as a nominating 
committee of the candidate for election as 
Vice-President of that District, or for filling 
a vacancy in such office for an unexpired term, 
whenever a vacancy occurs. 


C32. The Nominating Committee shall re- 
ceive such suggestions and proposals as any 
member or group of members may desire to 
offer, such suggestions being sent to the secre- 
tary of the committee. 

Tne Nominating Committee each year shall 
name one or more candidates for President, 
Treasurer, and the proper number of Direc- 
tors, and shall include in its ticket such candi- 
dates for Vice-Presidents as have been named 
by the nominating committees of the respec- 
tive geographical Districts, if received by the 
Nominating Committee when and as provided 
in the Bylaws; otherwise the Nominating Com- 
mittee shall nominate one or more candidates 
for Vice-President (s) from the District (s) con- 
cerned. 


C33. Independent nominations may be made 
by a petition of twenty-five (25) or more cor- 
porate members sent to the Secretary when and 
as provided in the Bylaws; such petitions for 
the nomination of Vice-Presidents shall be 
signed only by members within the District 
concerned. 


Bylaws 


B27. The Secretary of the Nominating Com- 
mittee shall give the members . . . not less 
than ten days notice of the first ~— of 
the committee, which shall be held not later 
than February fifteenth. At this meeting, the 
committee shall elect a chairman and shall 
proceed to make up a ticket of nominees for 
the offices to be filled at the next election. To 
insure that full consideration be given to all 
suggestions from the general membership, they 
must be in the hands of the secretary of the 
committee by December fifteenth. The nomi- 
nations as made by the Nominating Committee 
shall be published in the April issue of 
Electrical Engineering, or otherwise mailed to 
the Institute membership not later than the 
last week in March. 


B28. Petitions proposing the names of candi- 
dates as independent nominations for the 
various offices to be filled at the ensuing elec- 
tion, in accordance with C33 (Constitution) 
must be received by the Secretary of the 
Nominating Committee not later than March 
fifteenth of each year, to be placed before that 
committee for the inclusion in the ballot of 
such candidates as are eligible. 


J. E. ABRAMSON (lef?), 
past chairman, AIEE 
Arrowhead Section, re- 
ceives past chairman 
certificate from J. H. 
Foote (right), past Dis- 
trict vice-president. 
P. Lt. Bush (center), 
Section chairman, ob- 
serves the presenta- 
tion. 
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B28.1 The candidates shall appear on the 
ballot, grouped alphabetically under the name 
of the office for which each is a candidate. 
The voting in each case shall be restiicted to 
the nominees printed on the ballot. The ballot 
shall be antes to the membership by A, ril 15. 


Sponsors Announced for 
1959 National Engineers’ Week 


Some leading engineering luminaries in 
a variety of fields have agreed to act as 
sponsors for the 1959 National Engineers’ 
Week, February 22-28. 

The list of sponsors, which includes 
several AIEE members, is made up of 
engineers from industry, education, pri- 
vate practice, Government service, and 
the military. 

The sponsors are: Wernher von Braun, 
director, Development Operations Divi- 
sion, Army Ballistic Missile Agency: 
A. B. DuMont (F '43), chairman of the 
board, Allen B. DuMont Laboratories, 
Inc.; T. K. Glennan, president-on-leave, 
Case Institute of Technology, and admin- 
istrator, National Aeronautics and Space 
Administration; Maj. Gen. E. C. Itschner, 
chief of engineers, U. S. Army; J. R. 
Killian, Jr., special assistant to the Presi- 
dent of the United States for science 
and technology; C. H. Linder (F ‘57), 
vice president, General Electric Company; 
T. E. Murray (F °33), consultant, Joint 
Committee on Atomic Energy; G. M. 
Read, chief engineer, E. I. du Pont 
de Nemours & Co. (Inc.); Rear Adm. H. G. 
Rickover, chief of naval reactors, U. S. 
Atomic Energy Commission; R. W. Soren- 
sen (HM '54), California Institute of Tech- 
nology; Philip Sporn (F °30), president, 
American Gas and Electric Company; D. 
B. Steinman, consulting engineer; B. D. 
Tallamy, Federal Highway Administrator; 
and C. A. Thomas, president, Monsanto 
Chemical Company. 


Engineers See Slides 
of Russian Power Plants 


J. H. Foote, president of Commonwealth 
Associates, Jackson, Mich., and past AIEE 
District vice-president, was guest speaker 
at the regular meeting of the Arrowhead 
Section of AIEE on November 14, 1958, 
at the Duluth Athletic Club. 

Mr. Foote presented his slides of Soviet 
electric power plants and discussed his 
1957 trip through Europe studying elec- 
tric power systems and associated technical 
matters. During this trip, he spent 15 days 
in the USSR, visiting Leningrad, the 
Ukraine, and Moscow where he attended 
the meetings of the International Electro- 
technical Commission as a delegate from 
the U. S. National Committee on 
Standardization of Electrical Systems and 
Equipment. 

Mr. Foote also presented a past chair- 
man appreciation certificate to J. E. 
Abramson, D.M. & I.R. Railway Co., 
Proctor. 

The Arrowhead Section of AIEE has 
about 200 members and affiliates from 
northern Minnesota, Wisconsin, and 
Michigan. 
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Los Angeles Section 
Hears About Nuclear Power 


Nuclear Power was the subject of the 
November Annual Joint Meeting of the 
Los Angeles Sections of the AIEE and 
Institute of Radio Engineers (IRE). The 
members heard Dean Stafford Warren of 
the University of California at Los Angeles 
School of Medicine and Dr. Chauncy 
Starr, vice-president and general manager 
of Atomics International, speak about 
their activities in the nuclear power field. 

Dean Warren discussed the medical 
problems concerning atomic radiation and 
what effect it has upon the human body. 
He stressed the fact that medical science 
has just scratched the surface in ascertain- 
ing the effects of atomic radiation. 

Dr. Starr, the technical speaker, told the 
members about the state of the art at the 
present and what could be expected in the 
future. In his talk, he covered the techni- 
cal, political, and economic aspects of 
nuclear energy, from a local, national, and 
international level. 


Call for Papers— 
Automatic Control Conference 


Technical papers are now being solicited 
for the 1959 National Automatic Control 
Conference, sponsored by the Institute of 
Radio Engineers (IRE) Professional Group 
on Automatic Control, with official par- 
ticipation by the AIEE, the Instrument 
Society of America, and the IRE Profes- 
sional Group on Industrial Electronics. 
The Conference will be held November 
4-6, 1959, at the Sheraton Hotel, Dallas, 
Tex. 

Before the deadline of June 1, 1959, four 
copies of summaries should be submitted 
to the Technical Program Chairman, G. S. 
Axelby, Westinghouse Electric Corpora- 
tion, Box 746, Baltimore 3, Md. 

In order to facilitate selection of papers, 
the 1,000- to 1,500-word summary must: 


(1) State clearly what has been accom- 
plished. 

(2) Indicate whether (a) the material 
is primarily theoretical or experimental, 
(b) practical applications are included 
and (c) the paper is believed to be an 
original contribution or an extension of an 
earlier paper. 

(3) Include a pertinent bibliography. 


Accepted papers will be published. 


Montgomery Subsection 
Holds Meeting with AFCEA 


On October 28, the Montgomery Area 
Chapter of the Armed Forces Communi- 
cations and Electronics Association 
(AFCEA) and the Montgomery Sub- 
section of AIEE held a joint meeting at 
Maxwell Air Force Base. The joint meet- 
ing began at 5:30 p.m. with a social hour 
for members, their wives, and guests at 
the Maxwell Air Force Base Officers Club. 
This included a buffet dinner. Lt. Col. 
Herbert Herman, U.S.A.F., Communica- 
tions, Electronics Doctrinal Project Office, 
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Rothschild Photo 


LOS ANGELES SECTION OFFICERS of the AIEE and IRE discuss their respective section organiza- 
tion’s publication, at the November Annual Joint Meeting. Standing are (left to right): Robert 
Milmoe, secretary-treasurer of AIEE holding the IRE publication; Fred Foulon, vice-chairman, 
AIEE; E. D. Barcus, chairman, AIEE; L. C. Van Atta, chairman, IRE; Burgess Dempster, vice- 


chairman, IRE, holding the AIEE publication. 


Air Command and Staff College, Maxwell 
Air Force Base, president of the Mont- 
gomery Area Chapter of AFCEA, and 
C. S. Weiss, district engineer, Southern 
Bell Telephone Company, chairman of 
the Montgomery Subsection of AIER, 
greeted the many distinguished guests that 
were present. Mayor W. A. Gayle of the 
City of Montgomery; L. R. Grimes of the 


Montgomery County Board of Revenue; 
and Maj. Gen. J. F. Berry, adjutant gen- 
eral for the State of Alabama, were among 
the many guests present representing the 
city, county, and state governments. Frank 
Newton, vice-president and general man- 
ager of Southern Bell Telephone Com- 
pany, Birmingham; E. A. Wilson, man- 
ager, power sales department, Alabama 


Paul Robertson Photographer 


CONVERSING at a recent meeting held jointly by the Montgomery Subsection of AIEE and the 
Montgomery Area Chapter of the AFCEA are (left to right): C. N. Hoyler, Radio Corporation of 
America Laboratories; Lt. Col. Herbert Herman, Air Command and Staff College, president of 
the Montgomery Area Chapter of AFCEA; Frank Newton, vice-president and general manager 
of Southern Bell Teleph Company, Birmingham, Ala.; and C. $. Weiss, district engineer for 
Southern Bell Teleph Company, Montg y, Ala., and chairman of the Montgomery Sub- 
section. 








Institute Actwwities 18] 





Power Company, Birmingham; and B. B. 
Marsh, vice-president, Southern Division, 
Alabama Power Company, Montgomery, 
were among the many members and 
guests from Southern Bell Telephone 
Company and the Alabama Power Com- 
pany in attendance at the meeting. 

At the conclusion of the dinner, the 
group moved to an auditorium at the Air 
University to see an excellent electronic 
demonstration presented by C. N. Hoyler, 
manager of technical relations for RCA 
Laboratories, Radio Corporation of Amer- 
ica. Mr. Hoyler was introduced by Col. 
P. T. Hanley, vice-commandant of the 
Air War College, Maxwell Air Force Base, 
after a welcoming address by Lt. Col. 
Herbert Herman. Mr. Hoyler’s program 
entitled “New Adventures in Electronics,” 
covered the field of electronics from pic- 
ture transmission to manufactured elec- 
tronic musical sounds, 


Dinner Will Honor 
Recipient of Hoover Medal 


Lt. Gen. R. A. Wheeler, who has been 
announced as the recipient of the Hoover 
Medal for 1958, will be the guest of honor 
at a special dinner meeting of The Soci- 
ety of American Military Engineers 
(S.A.M.E.) on February 19, 1959, when the 
presentation of the award will be made. 
He is a past president of S.A.M.E. 

The Hoover Medal, the outstanding 
engineering award of the United States, 


has been offered annually since 1930 by 
the four founder engineering societies: 
American Society of Civil Engineers; 
American Institute of Mining, Metallurgi- 
cal, and Petroleum Engineers; American 
Society of Mechanical Engineers; and 
AIEE. Walker Cisler, chairman of the 
Hoover Medal Award Committee, an- 
nounced the selection for 1958. 

Gen. Wheeler served in World War Il 
as commander of the India-Burma The- 
ater and Deputy Supreme Allied Com- 
mander of South East Asia Command; 
and as Chief of Army Engineers from 1945 
until his retirement in 1949. Since then, 
he has been associated with the Interna- 
tional Bank for Reconstruction and De- 
velopment, initially as chief engineer 
and for the last few years as consultant. 
He was lent by the Bank to the United 
Nations to direct the clearance and re- 
habilitation of the Suez Canal, and later 
to set up a comprehensive plan for the 
watershed of the lower Mekong River in 
Southeast Asia. 

A native of Illinois, Gen. Wheeler was 
graduated from the U. S. Military Acad- 
emy in 1911, and commissioned in the 
Corps of Engineers. He served in the 
Army for 42 years including construction 
of the Panama Canal in 1911 and 1912: 
the Vera Cruz Expedition in 1914; and 
duty in World War I as commander of 
the 4th Engineer Regiment. 

The dinner and presentation ceremony 
will be held on Thursday, February 19, 
1959, in the East Room of the Mayflower 
Hotel, Washington, D.C., with Maj. Gen. 
E. C. Itschner, Army Chief of Engineers 





Michigan Section Member Honored 


A. P. FUGILL (right), chiet electrical engineer, Electrical Engineering Division, planning and 


project engineering department, Detroit Edison C 





pany, was pr ted with “A Certificate of 


Recognition" at the AIEE Michigan Section meeting of November 11, 1958, held at the Detroit 
Edison River Rouge Power Plant. Mr. Fugill received the award from Section Chairman J. W. 
Eakins (left) in recognition of his many contributions to the Michigan Section, and in particular 
for his outstanding work in reorganizing the Section during his tenure as Section Chairman 
1952-53. The reorganization has greatly facilitated the recent rapid expansion of the Section, 
both in membership and activities. The November meeting, also honored by the presence of 
Walker Cisler, president of the Detroit Edison Company, included a tour of the new River Rouge 
Power Plant. Over 250 members and guests were in attendance. 
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and President of S.A.M.E., presiding. 
Among the distinguished guests who have 
been invited are the Honorable Herbert 
Hoover, the members of the Hoover 
Medal Committee, the presidents and 
executive secretaries of the four founder 
societies, Eugene Black, president of the 
International Bank for Reconstruction 
and Development, and members of Gen. 
Wheeler’s family. 

Members of the founder societies and 
of the host society and their wives and 
friends are cordially invited to attend. 

Reservations at $7.50 per person should 
be made at The Society of American Mili- 
tary Engineers, 808 Mills Building, Wash- 
ington 6, D.C. 


Call for Papers for 
Magnetic Amplifiers Conference 


The fourth annual Special Technical 
Conference on Nonlinear Magnetics and 
Magnetic Amplifiers will be held Septem- 
ber 23-25, 1959. The Conference is spon- 
sored by the AIEE Committee on Mag- 
netic Amplifiers and the Institute of Ra- 
dio Engineers (IRE) Professional Group 
on Industrial Electronics. 

The technical program will consist of 
sessions devoted to the theory, design, 
and application of: (A) magnetic ampli- 
fiers and similar saturating core devices, 
(B) magnetic amplifiers and semiconduc- 
tor devices in circuit combinations, and 
(C) magnetic components for switching 
circuits and digital computers. 

Authors are invited to submit abstracts 
of papers to the Technical Program Chair 
man, F. G. Timmel, 4601 Forest Park Ave., 
Baltimore 7, Md., by February 1, 1959. 
Abstracts should be 200 to 400 words in 
length. Final manuscripts must be sub- 
mitted by June 22, 1959. Papers may be 
submitted for the Conference only or for 
AIEE Transactions status as well. All 
papers will be published in the Confer 
ence Proceedings which will be available 
at the meeting. 

A number of invited papers by interna- 
tional authorities in the area of non- 
linear magnetics will supplement the tech 
nical program. 

An additional feature of the Confer 
ence will be exhibits by leading manu 
facturers of cores, semiconductor devices, 
magnetic amplifiers, and associated ap- 
paratus. The exhibits will be available for 
inspection during the 3-day conference. 

The membership of the sponsoring com 
mittee is as follows: Steering Committee- 
D. Feldman, chairman, Bell Telephone 
Laboratories, West Street, N. Y.; V. J. 
Louden, General Electric Company, Sche- 
nectady, N. Y.; G. F. Pittman, Jr., West- 
inghouse Electric Corp., Pittsburgh, Pa.; 
Technical Program—F. G. Timmel, chair- 
man, Westinghouse Air Arm. Division, 
Baltimore, Md.; Publications—W. C. Bul- 
lock, chairman, G-L Electronics, Camden, 
N. J.; Publicity—E. J. Alexander, chair- 
man, Bell Telephone Laboratories, Whip- 
pany, N. J.; Local Arrangements—C. W. 
Lufcy, chairman, Dynacor, Inc., Kensing- 
ton, Md.; Exhibits—A. Magagna, Westing- 
house Electric Corp., 10 Collins Ave., 
Pittsburgh, Pa.; AIEE Headquarters— 
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R. S. Gardner; IRE Headquarters—L. G. 
Cumming. 

Additional information may be ob- 
tained by writing to: E. J. Alexander, Bell 
Telephone Laboratories, Whippany, N. J. 


Professors Win 
District Paper Competition 


Dr. G. V. Lago, professor of electrical 
engineering at the University of Missouri, 
and Dr. C. R. Hausenbauer, an alumnus 
of the University and now professor of 
electrical engineering at the University of 
Arizona, have been awarded first place in 
the Southwest District Prize Paper Com- 
petition of the AIEE. 

The award was made for a joint paper 
by Dr. Lago and Dr. Hausenbauer titled 
“Synthesis of Control Systems Based on 
an Approximation to a Third-Order Sys- 
tem,” which they presented at the 1958 
AIEE Summer General Meeting. 

Presentation of the award to Dr. Lago 
was made November 13 at a joint meet- 
ing of the St. Louis Section of AIEE and 
the St. Louis Engineers’ Club, at Wash- 
ington University, St. Louis, Mo. It was 
presented by I. T. Monseth of Westing- 
house Electric Corporation, AIEE vice- 
president for District No. 7. 

The work on which the paper was 
based was carried out on a research grant 
from the National Science Foundation. 
Dr. Lago was chief investigator of the re- 
search project. 

Dr. Hausenbauer received his Ph.D. de- 
gree in electrical engineering from the 
University of Missouri in 1957. He also 
holds a B.S. and a M.S. degree from the 
University. 


Science Lecture Program 
Well Received by Public 


The Kansas City Section of AIEE has 
completed a series of four lectures de- 
signed for the general public on the 
Science of Electricity. These lectures, pre- 
sented as a public service because of to- 
day’s high interest in science, were entirely 
separate from regular Section business 
meetings as they were designed for the 
high school student, the science teacher, 
and the interested layman. The average 
attendance was 90 at each meeting. 

The program was well received by the 
general public. All high schools and col- 
leges in a 50-mile radius were contacted 
and expressed a great deal of interest. 
They distributed programs to their science 
teachers and student counselors who made 
up a large part of the audience for each 
meeting. 

Credit should go to many other engi- 
neering organizations for their co-operation 
in announcing the lectures at their meet- 
ings, for sending copies of the program 
with their meeting notices, and to two 
organizations who published the complete 
program in their monthly magazines. No- 
tices were also carried in the newspaper 
and announced over the radio stations. 
About 10,000 programs describing the 
entire series of four lectures were printed 
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and distributed in advance for publicity. 
The meetings were held in the auditorium 
of Linda Hall Technical Library. 

In the four lectures, an effort was made 
to cover the entire field. The first lecture 
was on basic electricity and history. The 
following three lectures were on more 
specific applications in the three main 
fields of communications, electronics, and 
power. Each lecture was given by a spe- 
cialist in his field and a great deal of credit 
for the success of the meetings belongs to 
the lecturers for the time and effort they 
spent in preparing their material for pres- 
entation to an audience of laymen. 


Final Plans for 
Textile Industry Conference 


The Textile Industry Subcommittee of 
AIEE has made the final arrangements for 
its Conference, to be held April 2-3, 1959, 
in Atlanta, Ga,, at the Heart of Atlanta 
Motel. 

This Conference is designed to bring 


before managers, engineers, technicians, 
and master mechanics of the textile in- 
dustry, information concerning applica- 
tion of new equipment and discussion of 
operational problems of new equipment. 
This is the only conference of its kind 
in the Southeast and through it people 
are kept informed of electrical develop- 
ments that have an impact on the textile 
industry and solve many of the industry's 
problems. 

The following seven papers are sched- 
uled to be presented: 

1. “What Brush Should I Use for Bet- 
ter Commutation?” To be presented by 
the Stackpole Carbon Company. 

2. “Semiconductors and How They 
Work.” To be presented by the Westing- 
house Electric Corporation. 

3. “Application of Semiconductor 
Drives in the Textile Industry.” D. C. 
Beck, senior engineer, General Electric 
Company. 

4. “Is Your Electrical 
Safe?” Guy Booker, safety 
Chemstrand Corporation. 

5. “The Disease Called Power Factor 


Equipment 
supervisor, 


THE KANSAS CITY SECTION OF AIEE recently completed a series of four lectures designed for 
the public on the Science of Electricity. Speakers and their topics were: Prof. R. M. Kerchner 
(above, left), head of the department of electrical engineering, Kansas State College, ‘‘Elec- 
tricity’; L. M. Hartwell (above, right), fundamental plans engineer, American Telephone & 
Telegraph Company, “Communications”; Dr. J. N. Warfield (below, left), associate professor of 
electrical engineering, University of Kansas, “Electronics”; C. M. Lytle (below, right), manager 
of operations, Kansas City Power & Light Company, “Power.” 
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AIEE Fellow Diplomas Presented 


AT THE annual dinner 
meeting of the Dayton 
Section of the Institute 
on October 14, Prof. 
P. A. Bordan (left) of 
the University of Day- 
ton presented fellow 
diplomas to T. C. 
Lioyd (center) and E. P. 
Larsh (right), both of 
the Dayton Section. 
The presentation took 
place at The Engineers’ 
Club of Dayton. 
Courtesy Edmund M. Johnsey 





Pittsfield Section Honors Members 


SOME 11 MEMBERS of the Pittsfield Section of AIEE were honored at a regular meeting held 
November 4. Certificates of award were presented to newly elevated Fellows, to members who 
had written prize technical papers, and certificates of appreciation were presented to two mem- 
bers for their service to the Institute. The awards were presented to recipients by F. S$. Bacon, 
secretary-treasurer of AIEE Northeastern District No. 12. Shown at the meeting are (left to 
right): A. F. Rohifs, co-author, Third Prize Section Paper; J. C. Russ, chairman Subcommittee on 
Protective Devices; J. W. Seaman, Fellow; S. B. Williams, co-author, Second Prize Section Paper; 
co-author, Second Prize District Paper; D. D. MacCarthy, Fellow; Mr. Bacon; W. J. Cuthbertson, 
co-author, Second Prize Section Paper; B. A. Cogbill, past Section chairman; H. E. Fiegel,, co- 
author, Third Prize Section Paper; J. G. Anderson, co-author, First Prize Section Paper. Not present 
for the photograph: P. A. Abetti, co-author, Second Prize Section Paper and co-author, Second 
Prize District Paper; J. H. Hagenguth, co-author, First Prize Section Paper. Titles of the prize pa- 
pers are: First Prize Section Paper—*‘*‘Magnetic Fields Around a Transmission Line Tower’; Sec- 
ond Prize Section Paper-——‘Philosophy of Applying Digital Computers to the Design of Electrical 
Apparatus”; Third Prize Section Paper—‘“Impulse Flashover Characteristics of Long Strings of 
Suspension Insulators'’; Second Prize District Paper—‘‘The Practice in the Economics of Applying 
Digital Computers to Engineering Problems." 
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and How Capacitors Can Profitably Cure 
This Disease.” H. J. Forbes, Celanese Cor- 
poration of America. 

6. “New Techniques in Control Wiring 
Diagrams and Use of These Diagrams in 
Trouble Shooting.” To be presented by 
Reliance Electric Corporation. 

7. “Lighting for Inspection Processes.” 
To be presented by Sylvania Electric 
Products, Inc. 

This program will be presented from 
10 a.m. to 5 p.m. Thursday and 9 a.m. to 
12 Noon Friday. A social hour and ban- 
quet is planned for Thursday evening. 


Trends in 
Earnings of Engineers, 1956-58 


Engineers Joint Council has published 
the third report of its study series on 
Professional Income of Engineers initiated 
in 1953. The report presents the most 
comprehensive analysis of engineering 
earnings ever completed in the United 
States, including information on 190,810 
engineering graduates in various employ- 
ment activities. 

The study concludes that earnings of 
engineers during the 1956-58 period con- 
tinued their upward trend, observed in 
the previous survey interval of 1953-56. 
The over-all median (for all graduates, 
irrespective of experience) was $6,500 in 
1953, $7,750 in 1956 (19% increase o1 
about 6.5% annually) and $8,750 in 1958 
(up 138% from 1956 or 6.5% average 
yearly). The latter represents an increase 
from mid-1956 to mid-1958. For the same 
2-year span, the Consumer Price Index 
rose 15% and the average gross weekly 
earnings for production workers climbed 
about 10%. 

The median salaries for engineering 
graduates by year of entry into the pro- 
fession for various activities are given. 
Included are data for graduates in all 
activities combined, for those in industry, 
Government, engineering education, and 
for two industrial classifications that have 
significant employment of electrical engi- 
neers—electrical machinery and _ elec- 
tronics manufacturing and utilities (over 
42,000 engineers are included in the first 
and 10,000 in the second). 

The survey includes information on an- 
nual income for medians, quartiles, and 
decile lines in over 41 tables and graphs 
for various activities. There are 25 indus- 
try breakdowns, 6 Government, and 9 
for educators. 

The report may be obtained from the 
Engineering Manpower Commission of 
Engineers Joint Council, 29 W. 39 St., 
New York 18, N. Y. at $3 a copy. Quantity 
discount on request. 


——————— 


Membership in the American Institute of Elec- 
trical Engineers, including a subscription to 
this publication, is open to most electrical en- 
gineers. Complete information as to the mem- 
bership grades, qualifications, and fees may 
be obtained from Mr. N. S. Hibshman, Secre- 
tary, 33 West 39th Street, New York 18, N. Y. 





ELECTRICAL ENGINEERING 








58-117 
58-188 
H. N. Price, A. W. Coolidge 


58-234 
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Conference Papers Open for Discussion 


Conference papers listed below have been accepted for AIEE Transactions 
and are now open for written discussion until February 26. Duplicate double- 
spaced typewritten copies of each discussion should be sent to E. C. Day, Assist- 
ant Secretary for Technical Papers, American Institute of Electrical Engineers, 
33 West 39th St., New York 18, N. Y., on or before February 26. 

57-1015 Design of Random Noise Transformers. M. P. Vore 
Magnet Wire for 600 C Temperature Transformers. W. W. Wareham 


Factors Leading to the Development of Ceramic Hydrogen Thyratrons. 
A Generalized Computer Procedure for the Design of Optimum Systems. 
A Generalized Computer Procedure for the Design of Optimum Systems. 
On the Anomaly in Residual Polarization of BaTiO: Ceramics. Y. Saito. 
58-1026 Relay-Type Feedback Control Systems with Dead Time and Sampling. 


A New Automatic Program for Load-Flow Studies on the IBM 704. 
M. S. Dyrkacz, F. J. Maginniss 


Preprints may be purchased at 40¢ each to members, 80¢ each to nonmembers, 
if accompanied by remittance or coupons. Please order by number and send 
remittance to: AIEE Order Department, 33 West 39th St., New York 18, N.Y 








AIEE PERSONALITIES 


Ernst Weber (AM '31, F '34), president 
of the Polytechnic Institute of Brooklyn 
and president of the Polytechnic Research 
and Development Corp., has been elected 
president of the Institute of Radio Engi- 
neers (IRE) for 1959. Dr. Weber was born 
in Vienna, Austria, on September 6, 1901. 
He received the Ph.D. degree from the 
University of Vienna in 1926 and the 
Sc.D. degree from the Technical University 
of Vienna in 1927. After working at the 
Austrian Siemens-Schucket company as re- 
search engineer, Dr. Weber was transferred 
to the Siemens-Schucket Company in Ber- 
lin in 1929. He was also appointed lecturer 
at the Technical University of Berlin. In 
1930, he accepted a post as visiting profes- 
sor at the Polytechnic Institute of Brook- 
lyn and in 1958 was named president. 
During World War II, Dr. Weber organ- 
ized a microwave research group which 
developed, among other things, the pre- 
cision microwave attentuator, which is 
used for the accurate calibration of radar. 
In recognition of the contribution of the 
research group, he was awarded the Presi- 
dential Certificate of Merit. A pioneer in 
high-frequency electronic research, Dr. 
Weber holds more than 50 United States, 
Canadian, and British patents in the field 
of microwave techniques and has pub- 
lished many scientific papers and several 
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books in this field. These qualifications 
also led to his being named a member of 
the Army Scientific Advisory Panel in 
1957. Dr. Weber is a Fellow of the IRE 
and the American Physical Society. Dr. 
Weber has served on numerous Institute 
Committees including: Basic Sciences 
(1935-47); Research (1935-39); Charles 
LeGeyt Fortescue Fellowship (1942-48); In- 
struments and Measurements (1950-56, 
chairman 1955-56); Board of Examiners 
(1954-57); Science and Electronics Division 
(1955-58); Education (1956-58); Technical 
Operations Department (1956-58); Instru- 
mentation Division (1956-58); Indicating 
and Integrating Instruments (1956-57); 
Special Instruments and Auxiliary Ap- 
paratus (1956-57); Electronic and High- 
Frequency Instruments (1956-57). 


B. R. Teare, Jr. (AM '29, F °42), dean of 
engineering and science, Carnegie Institute 
of Technology, Pittsburgh, Pa., has been 
nominated for the office of president of 
American Society for Engineering Educa- 
tion (ASEE). Dr. Teare, who is AIEE 
vice-president for District No. 2. (1957-59), 
received his bachelor’s and master’s de- 
grees from the University of Wisconsin. 
In 1929, he joined the General Electric 
Company as a student in the advanced 
engineering course. In 1933, he joined the 
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taculty of Yale University. While serving 
as instructor, then assistant professor of 
electrical engineering, he received his 
D. Eng. degree in 1937. Dr. Teare joined 
the faculty of Carnegie Institute of Tech- 
nology in 1939 and was named Buhl Pro- 
fessor of electrical engineering in 1943. He 
was appointed dean of the College of En- 
gineering and Science in 1952. In 1947, he 
received the George Washington Award 
from the ASEE. He is a fellow of the 
Institute of Radio Engineers, and a mem- 
ber of Sigma Xi, Tau Beta Pi, Eta Kappa 
Nu, and Phi Kappa Phi. Dr. Teare has 
served on scveral Institute Committees in- 
cluding Coiwmunication, Electrical Ma- 
chinery, Education, Edison Medal, and 
Professional Development and Recogni- 
tion. He has also served as chairman of 
the Pittsburgh Section of the Institute. 


J. H. Foote (AM '18, F '32), president and 
chief engineer of Commonwealth As 
sociates, Inc., of Jackson, Mich., since its 
organization in 1949, has resigned his 
company position as president, continuing 
as chief engineer. He has also been ap- 
pointed director of engineering for Com- 
monwealth Services, Inc., parent company 
of the engineering firm, of which he also 
is a vice-president and a director. Mr. 
Foote served as AIEE vice-president for 
District No. 5, 1956-58, as a director, 1954- 
56, and on numerous Institute Committees. 


J. R. North (AM ’21, F ‘41), has been 
elected President of Commonwealth As- 
sociates, Inc., and also a vice-president of 
Commonwealth Services, Inc. He has been 
and will continue as executive engineer 
of Commonwealth Associates, Inc., and 
also as a director of Commonwealth Serv- 
ices. Mr. North has served as AIEE vice- 
president for District No. 5, 1950-52, as an 
Institute director, 1945-49, and has been 
active in AIEX Committee work. 


M. C. Westrate (AM °37, F '58), consulting 
engineer, Commonwealth Associates, Inc., 
has been appointed chief electrical engi- 
neer. Mr. Westrate has served on the AIEE 
System Engineering Committee and was 
chairman of the Technical Program Com- 
mittee for the 1958 Great Lakes District 
Meeting. He is currently a director of the 
Michigan Section. F. E. Sanford (AM ‘27, 
F ’46), has been elected a vice-president 
of Commonwealth Associates, Inc., and is 
to direct business development. Mr. San- 
ford is currently president of the Michigan 
Engineering Society. He is past national 
president of Eta Kappa Nu. 


C. H. LeVee (M '42, F 50), director of en- 
gineering and research, Hubbard and Com- 
pany, Chicago, Ill., has been appointed 
vice-president of engineering, A. B. Chance 
Company, Centralia, Mo. Mr. LeVee is a 
member of the National Society of Pro- 
fessional Engineers and of the Society of 
American Military Engineers. 


H. H. Kerr (AM ‘17, F °44, Member for 
Life), formerly vice-president of Toledo 
Edison Company, has become associated 
with Commonwealth Associates, Inc., Jack- 
son, Mich., as a consulting engineer in 
connection with consulting and design 
engineering services for generating plants 
and operating systems. Mr. Kerr served as 
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AIEE vice-president for District No. 11 
(1956-58) and has been a member of the 
Electrical Machinery Committee (1942-46). 
He has also served as a member of the 
Power Generation Committee of the As- 
sociation of Edison Illuminating Compa 
nies. He is a fellow of the American So- 
ciety of Mechanical Engineers. 


F, W. Lowry (AM '57), assistant to the sales 
manager, aircraft equipment department, 
Westinghouse Electric Corporation, Lima, 
Ohio, has been named sales manager of 
the newly formed Space Technology Sec 
tion. N. F. Schub, Jr. (AM '50, M '57), 
supervisory engineer in the aircraft engi- 
neering department, has been named en- 
gineering manager of the new section. 


P. M. McCullough (M '51), vice-president, 
Automatic Electric International, retired 
October 31. He has been with the firm 
since 1944, planning and managing a wide 
range of projects in Europe, the Far East, 
Central America, and South America. 


W. G. Shepherd (M '51), head of the Uni- 
versity of Minnesota department of elec- 
trical engineering. has been retained as 
consultant by Control Data Corporation, 
Minneapolis, Minn. 


T. M. Stout (AM "48), of Thompson-Ramo- 
Wooldridge Products Company, Los An- 
geles, Calif., has been named manager of 


the process applications department, En- 
gineering Division. He served on the AIEE 
Feedback Control Systems Committee 
(1952-58). 


J. 8S. Thompson (AM ‘14, F '38, Member 
for Life), president, Federal Pacific Elec- 
tric Company, is the new honorary chair- 
man of the firm. Mr. Thompson entered 
the electrical apparatus industry in 1906 
when he founded Pacific Electric and 
Manufacturing Company in Napa, Calif. 
After this firm merged in 1954 with Fed- 
eral Electric Products Company, he con- 
tinued as president of the combined con- 
cerns. Mr. Thompson served on the AIEE 
Public Relations Committee (1952-55). 


William Weisz (AM '49), has been pro- 
moted to product manager, two-way mo- 
bile and portable products, for Motorola’s 
Communications and Industrial Electron- 
ics Division. He had been chief engineer. 


Roland Whitehurst (AM ‘20, F 43) has 
retired as vice-president of The Electric 
Storage Battery Company, Philadelphia, 
Pa., after more than 50 years of service. 
Mr. Whitehurst joined the firm at the age 
of 15 in 1908 as an office boy in the New 
York branch. He is a member of many 
organizations, including the Materials 
Handling Institute. American Newcomen 
Society, American Society of Naval Engi- 
neers, The Franklin Institute, and National 





New York Section Honors Past Officers 


Courtesy Ross Photos 


AMONG THOSE HONORED at a dinner sponsored by the AIEE New York Section, December 9, 
1958, at the Engineers’ Club in New York City, were past National Officers and Past Chair- 


men of Institute Departments, C itt 


, and Subc itt 





Shown are (seated, left to right): 


B. G. A. Skrotzki, past chairman, Prize Awards Committee; L. R. Montfort, past chairman, Wire 
Communication Systems C ittee; AIEE President L. F. Hickernell, past treasurer, AIEE; W. J. 
Barrett, past president, AIEE; R. W. Gillette, past chairman, New York Section; S. ww Marras, 
past chairman, Standardization of Locomotive Wiring Diagrams Subc ittee; (st , left to 
right): R. M. Franklin, past chairman, Navigation Equipment Subcommittee; F, c. Roberts, past 
chairman, Surveys Committee; H. |. Romnes, past chairman, Lamme Medal Committee; R. D. 
Campbell, past chairman, Radio Comemaiation Systems C ittee; J. L. Callahan, past chair- 
man, Admissi and Adv t Department; G. H. Needham, past chairman, New Jersey 
Division; and C. F. Savage, Jr., past chairman, Instrumentation Division. 
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Association of Manufacturers. He has 
served as chairman of the Washington 
Section of the AIEE and as a member of 
the Institute’s Board of Examiners (1950- 
52). 


A. K. Alsaker (AM '39, M '50), assistant 
chief engineer of the Chicago, I1l., Works 
of Delta-Star Electric Division, H. K. Porter 
Company, Inc., has been advanced to chief 
engineer and will be in charge of all en- 
gineering at the Chicago Works. He has 
served on the AIEE Switchgear Committee 
(1956-59). C. R. Billman (AM '53), staff 
assistant of Delta-Star Electric Division in 
Chicago, has been transferred to Phila- 
delphia. Pa., and appointed assistant 
manager of the Electric Service Works 
there. R. W. Dixon (AM '49), assistant 
manager of the Electric Service Works of 
Delta-Star Electric Division, has been 
appointed manager of the Electric Service 
Works in Philadelphia. 


H. D. Bickley (AM 55), who recently com- 
pleted Allis-Chalmers Manufacturing Com- 
pany’s training course for graduate engi- 
neers, has been assigned to the post of 
analyst, Engineering Analysis Section, at 
Allis-Chalmers West Allis Works. 


L. R. Crane (AM '41, M '48), of the Ander- 
son Electric Corporation, Birmingham, 
Ala., has been appointed sales manager 
of the Penn-Union Electric Corporation. 


A. J. Erickson (AM °46, M ’50), director of 
Armament Test Activity, Vitro Labora- 
tories, a division of Vitro Corporation of 
America, has been named vice-presider* of 
Vitro Laboratories and general mai ger 
of Vitro Weapons Services at Eglin Air 
Force Base, Fla. 


E. A. Goetz (AM °42, M °55), chief engi- 
neer of Arma Division, et been appointed 
technical assistant to the president of 
American Bosch Arma Corporation, Hemp- 
stead, N. Y. He will retain his position as 
chief engineer. 


George Gumas (AM °52), of CDC Control 
Services, Inc., Hatboro, Pa., has been ap- 
pointed vice-president in charge of en- 
gineering. Mr. Gumas will be responsible 
for the production of control systems, the 
development of new control techniques, 
amd the scheduling of all engineering 
work. 


W. T. Harding (AM ‘44, M ’53), retired on 
December 1, 1958, as technical director of 
the Aeronautical Accessories Laboratory, 
Wright Air Development Center. Dayton, 
Ohio, after 33 years of service with the Air 
Force. He served on the AIEE Air Trans- 
portation Committee (1946-51, 1954-57). 


K. A. Hoagland (AM '44), director of en- 
gineering for tube operations, Allen B. 
DuMont Laboratories, Inc., Clifton, N. J. 
has been appointed director of color tube 
research and development. 


J. B. Angell (AM ‘47, M ’58) has been 
named manager of circuit research, solid- 
state electronics research department, 
Philco Corporation, Philadelphia, Pa. Dr. 
Angell will be primarily responsible for 
circuit research with new solid-state elec- 
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tronic components in the development of 
very high-speed computer circuits and 
microwave devices. He has served on the 
AIEE Solid-State Devices Committee 
(1955-59). 


N. G. Branson (AM '39, M '45), president, 
Branson Ultrasonic Corporation, Stam- 
ford, Conn., has been elected to the board 
of directors of the Ultrasonic Manufac- 
turers Association. 


R. L. Bobo (AM '54), general sales man- 
ager, Federal Pacific Electric Co., Newark, 
N. J., has been elected vice-president, mar- 
keting. H. E. Knudson, Jr. (AM ’57), man- 
ager of the company’s Middle Atlantic 
Sales Region, has been appointed general 
sales manager. 


A. D. Brown (AM ‘31, M °45) regional 
representative, Philadelphia (Pa.) district, 
Allis-Chalmers Manufacturing Company, 
has retired from the company after 35 
years of service. Mr. Brown served on the 
AIEE Membership Committee (1946-48). 


A. C. Westrom (AM '51, M °56 was ap- 
pointed director of engineering, research 
and development, of Hubbard & Com- 
pany, Chicago, Ill. Mr. Westrom has been 
with the Hubbard organization since 1950 
as assistant director of research, also as 
director of research, electrical apparatus. 


Nathan Cohn (AM ‘29, F °54), manager, 
Market Development Division, marketing 
department, Leeds & Northrup Company, 
has been named to the new post of vice- 
president, technical affairs. D. E. Moat 
(AM '29, M °39), director of marketing, 
has been named vice-president, marketing, 
while retaining his former function. Mr. 
Cohn is a member of the following AIEE 
Committees: Nucleonics (1956-59), Nuclear 
Congress and Nucleonics (1958-59), and 
Feedback Control Systems (1958-59). Mr. 
Moat has served on the AIEE Transfers 
Committee (1945-49, chairman 1946-48) 
and Recognition Awards Committee 
(1958-60). 


A. W. Dawson (AM '49), formerly sales 
manager of the industrial bulb depart 
ment, Corning Glass Works, Corning, 
N. Y., is now serving as manager of the 
company’s electronic components depart- 
ment whose operations are centered in 
Bradford, Pa. 


OBITUARIES 


Charles Franklin Kettering (AM ‘04, F ‘14, 
Member for Life), internationally known 
inventor, engineer, and manufacturer, died 
recently at the age of 82. In 1956, the 
major engineering societies observed Mr. 
Kettering’s 80th birthday by presenting 
him with the first Charles Franklin Ketter- 
ing Award, which read “For pioneering 
inventions in the fields of applying mate- 
rials and energy to practical uses, for 
stimulation of the inventive ideal in thou- 
sands of engineers and scientists, for con- 
tributions to our National Defense, for 
enlarging the co-operation between in- 
dustry, research, and education, for en- 
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C. F. Kettering 


thusiastic selfless dedication to human 
relations and welfare, our societies have 
instituted The Charles Franklin Kettering 
Award and are now joined together to 
make this initial presentation to Charles 
Franklin Kettering.” A director and for- 
mer vice-president of General Motors 
Corp. and former general manager of the 
General Motors Research Laboratories, 
Mr. Kettering was born on a farm near 
Loudonville, Ohio, on August 29, 1876. 
After graduation from Ohio State Uni- 
versity in 1904, he became associated with 
the inventions department of the National 
Cash Register Company at Dayton, Ohio, 
where he developed an electric drive for 
the cash register. In 1909, Mr. Kettering 
organized the Dayton Engineering Labora- 
tories Company where he invented the 
electric starting, lighting, and ignition 
systems for the automobile. In 1916, he 
established a research laboratory at Dayton 
which was taken over by General Motors 
in 1920, at which time he began his life- 
long connection with General Motors. Mr. 
Kettering received honorary degrees from 
over 30 colleges and universities, including 
University of Cincinnati, Brown Univer- 
sity, New York University, Columbia 
University, Dartmouth College, Harvard 
University, Polytechnic Institute of Brook- 
lyn, Worcester Polytechnic Institute, and 
Princeton University. He was the recipient 
of numerous medals and awards among 
which are the Washington Award, 1936; 
Franklin Gold Medal, 1936; American 
Society of Mechanical Engineers Medal. 
1940; John Fritz Medal, 1944; Thomas A. 
Edison Award, 1945; Gold Medal of the 
International Benjamin Franklin Society, 
1949; and National Society of Professional 
Engineers Award, 1953. Mr. Kettering held 
honorary and life memberships in numer- 
ous societies, including the National 
Academy of Sciences, Society of Auto- 
motive Engineers, The Franklin Institute, 
American Society for Steel Treating, Amer- 
ican Philosophical Society, American 
Hospital Association, and Engineering 
Society of Cincinnati. Shortly before his 
death, he was named to receive the AIEE 
Edison Medal. 


Erik Floor (AM ‘45, M ‘45), founder and 
president of Erik Floor & Associates, Inc., 
Chicago, Ill., died recently at the age of 67. 
Mr. Floor was born in Copenhagen, Den- 
mark, and was a graduate in electrical 
engineering of the University of Copen- 
hagen. He was employed with A. G. 
Siemens-Schubert and the Danish State 
Railway before coming to the United 
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Bimonthly Publications 


The bimonthly publications, Communi- 
cation and Electronic Applications and 
Industry and Power Apparatus and Sys- 
tems contain the formally reviewed and 
approved numbered papers presented at 
General and District meetings and con- 
ferences. The publications are on an an- 
nual subscription basis. Members may 
receive one subscription to any one of 
the bimonthlies for $2.50. The balance of 
the annual $5.00 subscription price will 
be paid by application of his annual dues 
for the year of the subscription. (Mem- 
bers may not reduce the amount of their 
dues payment by reason of nonsubscrip- 
tion.) Additional member subscriptions 
will be at the rate of $5.00. Nonmembers 
may subscribe on an advance annual sub- 
scription basis of $8.00 each (plus 50¢ 
extra for foreign postage payable in ad- 
vance in New York exchange). Single 
copies, when available, are $1.50 each. 
Discounts are allowed to libraries, pub- 
lishers, and subscription agencies. 





States in 1919. Since that time, he had 
been active in the field of hydroelectric 
generation. He was associated with the 
late L. F. Harza, hydroelectric consultant, 
from 1921 to 1945, first as chief electrical 
engineer, and, after 1934, as vice-president 
and chief engineer of the Harza Engineer- 
ing Company. In 1945, he formed Erik 
Floor & Associates which investigated and 
designed many projects both in the United 
States and abroad. 


Marshall Edgar Lake (AM ‘23, M ‘31, 
Member for Life), vice-president, Duke 
Power Co, Charlotte, N. C., died recently 
at the age of 57. Mr. Lake was born 
November 26, 1900, in Washington, D. C. 
An electrical engineering graduate of the 
University of North Carolina, he was a 
member of Phi Beta Kappa and Tau Beta 
Pi. He was employed by Southern Power 
Co. (now Duke Power Co.) in 1922. In 
1944, he was appointed manager of the 
industrial power department and in 1946 
was named a director of the company. In 
1954, he was made vice-president in charge 
of industrial sales, system planning, and 
operational engineering. Mr. Lake was a 
past president of the Charlotte Engineers 
Club and a director of the North Carolina 
Society of Engineers. He was an active 
member and past chairman of the North 
Carolina Section of the ATEE. 


Robert Gordon Rescorla (AM °54), man- 
ager APED, hermetic motor department, 
General Electric Company, Holland, 
Mich., died recently. Mr. Rescorla was 
born in Grand Haven, Mich., on Septem- 
ber 1, 1926. He received the B.S. degree 
in E.E. from Michigan State College in 
1950. In that same year, he joined the 
General Electric Company as test engineer. 
He was appointed supervisor of the test 
engineering program in 1952 and develop- 
ment engineer in the hermetic motor 
department in 1953. 
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OF CURRENT INTEREST 





Better Light Sources 


Probed in New Lamp Research Center 


AN INTENSIVE PROGRAM aimed at 
“advancing the frontiers of knowledge of 
light production and its effect on all living 
things,” was launched with the recent 
dedication of the new multimillion-dollar 
Lamp Research Center of the General 


CRYSTAL STRUCTURE secrets are probed by 
X-ray measurement device. Research struc- 
tural analyst, J. R. Cooper, uses the diffrac- 
tion unit to ‘blueprint’ the way crystals are 
built. No two kinds of crystals are ever alike 
in structure. 
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Electric (GE) Lamp Division at Nela 
Park, Ohio. 


Fundamentals Pursued 


The manager of this newest GE re- 
search facility, C. L. Olson, said it was 
built to house an organization of research 
people who will not be bound by current 
thinking as regards the source, form, fab- 
rication, operation, and application of 
light. It was also pointed out that this 
isolation from pressing production prob- 
lems will enable the researchers to concen- 
trate on the aggressive pursuit of funda- 
mental knowledge and information. 


Special Preview 


In essence, the GE Lamp Division has 
created an ultramodern monument to pure 
research which may very well be the 
source from which major lighting devel- 
opments of tomorrow will spring, he de- 
clared. 

As part of its dedication program, the 
Lamp Division invited the nation’s top 
science editors and writers to Nela Park 
for a special preview of the giant new 
laboratory. 

The Lamp Research Center houses three 


Of Current Interest 


SCIENTIST and 
observer conduct- 
ing test with Dis- 
comfort Glare Eval- 
uator apparatus to 
help determine the 
effects of light on 
human eyesight. 
Visual research spe- 
cialist J. F. Me- 
Nelis (left) instructs 
observer to match 
brightness of test 
spot to that of 
room illumination 
at GE Lamp Re- 
search Center. 


distinct research and engineering labora- 
tories linked by a common objective—the 
searching out of better lighting and light 
sources. They are: (1) the Lamp Research 
Laboratory, (2) the Lamp Engineering 
Research Laboratory, (3) the Radiant En- 
ergy Effects Laboratory. 

The Lamp Research Laboratory, under 
the direction of Dr. J. S. Saby, is in- 
volved chiefly in scientific investigation 


MERCURY VAPOR causes a glow to pulse up 
and down through the length of tubes as 
mrecury ions seek the glass wall. Neutral 
mercury atoms then come off to restart the 
cycle. Phenomenon is so new, it has no name 
as yet. Consulting physicist Dr. Carl Kenty 
hopes to be able to point engineers in the 
direction of better fluorescent lighting. 
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into chemical and physical processes 
which give off light. 

This team covers the entire field of 
materials important to the lamp business. 
Its interest also extends to the chemical 
synthesis of new materials better than 
those found in nature which may be of 
future value in creating new light sources. 

The Lamp Engineering Research Labo- 
ratory is under the direction of D. E. 
Elmendorf, a veteran of 30 years in engi- 
neering with GE’s Lamp Division. 

This member of the research trium- 
virate is concerned with the interpretation 
of scientific research findings and trans- 
lating them into sound engineering prac- 
tices. It is a connecting link between 
pure science and the practical considera- 
tions involved in producing a new 
product. 

Elmendorf's staff is often called on to 
come up with new inventions needed for 
new product processing. It is not uncom- 
mon for this group to investigate and give 
counsel on the necessary material, instru- 
mentation, and new chemical and me- 
chanical processes needed for producing 
a new product. 

Third member of GE’s research power- 
house is the Radiant Energy Effects Labo- 


Missile and 
Satellite News Items 


Polaris Missile Human Engineered. A 
Lockheed Missile Systems Division human 
engineer told a submarine and space 
medicine symposium in New London, 
Conn., that research into factors affecting 
human survival under prolonged sub- 
merged cruise conditions is directly 
affecting his company’s design of the U.S. 
Navy's Polaris fleet ballistic missile. Dr. 
J. W. Wissel, a senior engineering psycho- 
logist on the Polaris program at Lock- 
heed’s Sunnydale, Calif., plant said that 
his staff is investigating all materials pro- 
posed for inclusion in the 1,500-mile-range 
missile, for possible toxic effects under 
normal or emergency conditions. If, for 
example, research indicates that a certain 
substance might cause toxic fumes in the 
carrying submarine’s atmosphere in event 
of an electrical fire or exposure to sea 
water, then an all-out effort is made to 
substitute another material. Nowhere is 
Lockheed-Navy co-ordination closer than 
on the human factors question, Dr. Wissel 
said. Very early in Polaris development, 
the Human Factors Committee of the 
Special Projects Office pointed out that 
certain materials which might be innocu- 
ous over a short period of time could 
become potentially toxic air pollutants 
when closed up for prolonged periods. 
Therefore, the Special Projects Office set 
up a medical advisory committee, with 
representatives from the Navy’s Bureau 
of Medicine and Surgery, the Naval 
Medical Research Laboratory at New 
London, and other Naval agencies to in- 
augurate a system to list items which were 
probably going to be used in design of the 
Polaris missile. This system has five main 
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ratory, which is under the direction of 
S. K. Guth. Mr. Guth has carried on 
his work in lighting research on a world- 
wide scale and is the author of many 
scientific and technical papers outlining 
the criteria and techniques he has devel- 
oped in his field. 


Objectives and Effects 


The Radiant Energy Effects Laboratory 
staff is engaged in the investigation of the 
effects of light chiefly on man, but also 
on plants and animals. The “effects” it 
deals with embrace physiological, psycho- 
logical, and psychophysical reactions of 
living things when exposed to light. 

Its prime objective is to obtain a better 
understanding of how and why people see 
better with improved lighting. 

The creation of this new research fa- 
cility is in keeping with the Lamp Divi- 
sion’s long established policy of using the 
sciences to advance the lighting industry, 
Olson pointed out. Recognized as the 
leading research organization in the in- 
dustry, the Lamp Division has led the 
way in most of the major developments 
in lighting and light sources over the past 
four decades, he said. 


steps: (1) All items of material and com- 
ponents which are to be used—or which 
may be used in the future—are inventoried. 
(2) A general screening for potentially 
toxic material, using ground rules pro- 
vided by the Special Projects Office are 
made. (3) A list of items which are not 
eliminated is passed on to the Special 
Projects Office. (4) Special Projects, using 
the resources of the Naval medical labora- 
tories, conducts a more intensive screen- 
ing which may require an extensive toxi- 
cological research program. (5) The toxic 
potential of identified materials and com- 
ponents is relayed to Lockheed and, when- 
ever possible, a nontoxic substitute will 
be used in the missile design. If it is not 
possible to use a substitute, adequate per- 
sonnel safeguards will be incorporated 
into the missile system. 

Probe Upper Air with Rockets. A flying 
weather-sensing system “designed to probe 
the atmosphere on a global scale” is under 
development for the U. S. Air Force in 
a development program for airborne 
weather stations. The program, officially 
designated the AN/AMO 15 Air Weather 
Reconnaissance System, is to be conducted 
by the Systems Division of Bendix Avia- 
tion Corporation, said Dr. R. D. O'Neal, 
divisional general manager. The “sta- 
tions,” consisting of 4-engined Air Force 
jets equipped with multiple radars, in- 
strument-packed rockets, atmospheric sens- 
ing equipment, and electronic computers, 
will be in continuous communication with 
ground stations that will process and relay 
weather data over a national network, Dr. 
O'Neal said. Boeing Airplane Company 
will be a principal associate in getting this 
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Future Meetings of Other Societies 


ASTM, Committee Week, Feb 2-6, Wil- 
liam Penn Hotel, Pittsburgh, Pa. ASTM, 
1916 Race St, Philadel 3, Pa. 
SPI, Reinforced Plastics Division, 14th 
Annual Technical & Ma ent Con- 
ference, Feb 3-5, Ed ater ch Hotel, 
Chicago, Ill. SPI, Park Ave, New 
York, N. Y. 
Home Improvement Products Show 
(HIPS), Feb 4-6, Coliseum, New York, 
N. Y. Ted Black Agency, Medical Arts 
Bldg, Reading, Pa. 
Na 1 Electrical Week, Feb 8-14. The 
National Electrical Week Committee, 290 
Madison Ave, New York 17, N. Y. 
National Rural Electric Cooperative As- 
sociation, Annual Meeting, Feb 9-12, 
Shoreham Hotel, Washington, D. C, 
ISA, 5th Annual Symposium on Instru- 
mental Methods of Analysis, May 18-20, 
Shamrock-Hilton Hotel, Houston, Texas. 
Abstract deadline: Feb 15. M. D. Weiss, 
Special Instrumentation Div, Union Car- 
bide Olefins Co, South Charleston, W. Va. 
The Institute of Radio Engineers 
National Symposium, Professional 
Group on Microwave Theory & Tech- 
niques, June 1-3, Div of Applied 
Physics, Harvard University, m- 
bridge, Mass. Deadline for papers: Feb 
15. IRE, 1 E 79 St, New York 21, 
B.S 
3rd National Convention on Military 
Electronics, June 29-July 1, Sheraton- 
Park Hotel, Washington, D. C. Ab- 
stract deadline: Feb 15. L. R. Evring- 
ham, Radiation, Inc, Orlando, Fla. 
AIME Annual Meeting Feb. 15-19, 
Hotels St. Francis, Sheraton-Palace, Sir 
Francis Drake, San _ Francisco, Calif. 
AIME, 29 W 39 St. New York 18, N. Y. 
AES, West Coast Convention, Feb 17-20, 
Biltmore Hotel, Los Angeles, Calif. AES, 
PO Box 12, Old Chelsea Station, New 
York 11, N. ¥. 
Pennsylvania Electric Association, Winter 
Meeting, Electrical Equipment Commit- 
tee, Feb 19-20, Benjamin Franklin Hotel, 
Chestnut at 9th St., Philadelphia, Pa. 
F.W.A. Myers, Philadelphia Electric Co, 
900 Sansom St., Philadelphia 5, Pa. 
NSPE, Winter Meeting, Feb 19-21, Dink- 
ler-Tutwiler Hotel, Birmingham, Ala. 
NSPE, 2029 K St, NW, Washington 6, 
D. C. 
2nd National Lighting Exposition, Mar 
1-4, Coliseum, New York, N. Y. National 
Lighting Expositions, 550 5th Ave, New 
York 36, N. ¥ 
American Management Association, yo 
cial Electronics Conference, Mar 2-4, 
Statler Hotel, New York, N. Y. AMA, 
1515 Broadway, Times Square, New 
York 36, N. Y. 
SFSA, 57th Annual Meeting, Mar 9-10, 
Drake Hotel, Chicago, Ill. G. K. Dreher, 
SFSA, 606 Terminal Tower, Cleveland 
13, Ohio. 
IAS, Flight Propulsion Meeting (Classi- 
fied), Mar 19-20, Hotel Carter, Cleveland, 
Ohio. IAS, 2 E 64 St, New York 21, 
x. ¥. 


Overseas 


8th Electrical Engineers’ Exhibition, 
Mar 17-21, Earls Court, London, Eng- 
land. Electrical Engineers Exhibition Ltd, 
Assoc of Supervising Electrical Engineers, 
6 Museum House, 25 Museum St, Lon- 
don, WC 1, England. 
Engineering, Marine, Welding, and Nu- 
clear Energy Exhibition, Apr 16-30, 
Olympia, London, England. Apply: F. W. 
Bridges & Sons Ltd, Grand Bldgs, Tra- 
falgar Square, London WC 2, England. 
The Institution of Electrical Engineers 
Convention on Thermonuclear Proc- 
esses, Apr 29-30, London, England. 
W. K. Brasher, IEE, Savoy Place, Lon- 
don, WC 2, England. 
International Convention on Transis- 
tors & Associated Semiconductor De- 
vices, May 25-29, Earls Court, London, 
England. Industrial & Trade Fairs Ltd, 
Drury Hse, Russell St, WC 2, London, 
England. 











Battery Powers Clock 


POWERED by a single leakproof flashlight cell, this beautiful fruitwood 
clock with attractive nautical tiles has decorator styling to fit into any 
home. Called the “Vista,"’ it is manufactured by Seth Thomas Division 


for more than a year. In addition to eliminating unsightly, dangling 
electrical cords, the 1.5 volt, size “‘D” battery power is inexpensive. 
The battery-operated clock needs no winding. A replacement cell costs 


of General Time. The single Ray-O-Vac flashlight cell operates the clock 


only 20¢. 





extended weather knowledge. The air- 
borne weather system will be designed to 
operate in jet aircraft flying at Mach 0.95 
(just under the speed of sound) at an alti- 
tude of 50,000 feet. The weather recon 
naissance jets, which will make 4,500-mile 
flights, will measure cloud formations and 
look inside storms with radar sweeps ex- 
tending 150 miles from the aircraft. At 
periodic intervals. radiosondes, or instru- 
ment-equipped units that radio informa- 
tion back to the aircraft, will be launched 
by rocket to probe the jet stream and 
other atmospheric phenomena. 
Interplanetary Communications. Com- 
munication between the Earth and Mars 
is well within reach, W. F. Main, manager 
of the Electronics Research Division of 
Leckheed Missile Systems Division of 
Sunnyvale, Calif., told a meeting of the 
American Rocket Society and Institute of 
Radio Engineers. He said it is “fairly 
obvious” that the moon now is within 
radio communication range, it would take 
“little extension of present techniques” 
to be able to communicate with a space 
vehicle in the neighborhood of Mars, 
which is some 35 million miles away at 
its closest approach. To attain this inter- 
planetary range, Mr. Main said, would 
demand a 20,000 times increase in trans- 
mitter power over that required to com- 
municate with the moon which would 
result in “a clearly unreasonable power 
level.” But significant extensions of range 
could be achieved without a proportional 
increase in power, he said, by utilization 
of a narrower bandwidth for the com- 
munication link. “The ground-to-satellite 
link must operate within the limitations 
of the atmosphere,” he said, “but the 
frequency of the link between the space 
vehicles can be as high as desired, for 
example, at optical (light) frequencies.” 
Space Radiation Investigations. The in- 
tense band of radiation discovered by the 
Explorer satellites last summer will not 
keep men from going into space. Dr. 
Hubertus Strughold, professor of Space 
Medicine at the Air Force School of 
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Aviation Medicine, made this statement 
at a recent symposium. The newly 
founded radiation, starting at about 350 
miles above the Earth, will, however, re- 
quire careful study by specialists in space 
medicine, Dr. Strughold said. The U.S. 
Air Force expert has just returned from 
the Congress of the International Astro- 
nautical Federation in Amsterdam, 
Holland, where the radiation hazard was 
a topic of concern to men who are 
planning the conquest of space by human 
beings. Since this band of intense radiation 
was discovered, some scientists have said 
it is severe enough to prevent men from 
surviving flight through it. As yet, there 
has been no definition of its ultimate 
intensity nor the full extent of the field. 
Dr. Strughold said that additional data 
given in San Antonio at the 2nd Inter- 
national Symposium on the Physics and 
Medicine of the Atmosphere and Space 
would be significant. Dr. Strughold also 
called for a “space geography” which 
would describe the extent of this and 
other physical conditions affecting space 
flight in the neighborhood of celestial 
bodies, including the Earth. 

Aerodynamics of Supersonic Flight. A 
North American Aviation XSM-64 guided 
missile was launched at Cape Canaveral, 
Fla., recently as part of a U.S. Air Force 
research program. Developed by the com- 
pany’s Missile Division, the missile is one 
of several to be flown under the RISE 
(Research in Supersonic Environment) 
program. RISE will gather information on 
aerodynamics and other aspects of super- 
sonic high-altitude flight, in support of 
the B-70, Mach 3 long-range strategic 
bomber now under development at North 
American's Los Angeles Division. Findings 
should also be applicable to other ad- 
vanced programs. The B-70 is the only 
advanced intercontinental bomber cur- 
rently under development for the Strategic 
Air Command (SAC). It will provide SAC 
with a manned weapon system which 
cruises at speeds exceeding 2,000 mph at 
altitudes above 70,000 feet. 
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British Air League 
Places Commemorative Plaque 


A memento of aviation’s historic past 
dropped out of the sky at Idlewild Inter- 
national Airport, New York, recently in 
the big blue and silver British Overseas 
Airways Corporation (BOAC) Comet IV 
jet airliner. It was a 2-foot-square bronze 
plaque destined for Roosevelt Field, L.L., 
N.Y. to mark the site of the first east-to- 
west and roundtrip crossing over the At- 
lantic by the British airship R-34 nearly 
40 years ago. 

Donated by the Air League of the Brit- 
ish Empire, the plaque will be set in place 
on the lawn of the Arma Division plant 
of American Bosch Arma Corporation at 
Foosevelt Field. The site and erection costs 
are being sponsored by American Bosch 
Arma Corporation after local historians 
determined that the Arma plant occupied 
the approximate spot where the R-34 
touched down July 6, 1919. 

In striking contrast to the brisk 8-hour 
plus flight of the COAC Comet IV, the 
westerly flight of the pioneering R-34 took 
over 108 hours and the return trip to 
England slightly more than 74 hours. 

Built in Scotland, the R-34 and its crew 
of 33 with one stowaway left East Fortune, 
Scotland, on July 2nd. After arrival at 
Roosevelt Field on July 6th, the officers 
and crewmen were feted in New York City 
for two days, then departed July 9th, 1919, 
and arrived in Bulham, England, on July 
12th, 1919. 

Selection of Arma was an appropriate 
choice, as this division of American Bosch 
Arma Corporation is under contract by 
the U. S. Air Force for the production of 
fire control systems for the B-52 Strato- 
fortress bomber and inertial navigation 
systems for long-range Air Force ballistic 
missiles. Other products for the Armed 
Force include ground support equipment, 
subminiature gyroscopes and torpedo fire- 
control systems for the Navy’s atomic sub- 
marines afloat and under construction. 
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Star Tracker To Be Used in Study of Mars 


IN EARLY NOVEMBER, Mars was approximately 45 million miles 
away from Earth. At that time, it was closer to Earth than it will 
be again for the next 17 years. Seventh in size, Mars is the fourth 
closest planet to the sun. Earth, fourth largest of the planets, is 
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third from the sun. Mars is 4,399 miles in diameter, Earth 7,918 
miles in diameter. 

In many aspects, Mars has long been the most controversial of 
our planetary neighbors. The noted astronomer, Percival Lowell 
(1855-1916), aroused a storm of scientific debate when he described 
markings on the planet as a system of canals which, he inferred, 
must have been the handiwork of intelligent life forms. 

H. G. Wells, famous English author, furthered the theory in his 
fictional “War of the Worlds” upon which Orson Welles based his 
famous broadcast in 1939 that touched off a panic on the Eastern 
Seaboard. 

The controversial Willy Ley, well-known writer and lecturer on 
scientific subjects, has ventured the opinion that the red-color of 
Mars is caused by oxidation. On that assumption, he asserts there 
can be no free oxygen in any possible atmosphere Mars may have, 
and never will be. 

It is the concensus, however, that the seasonally enlarging and 
contracting circles observed at both poles of Mars are frozen water. 

All of these contradictory theories and views add significance to 
the postponed flight of Dr. Strong and Commander Ross in their 
balloon-borne Mt. Palomar of the sky. At 80,000 feet, their tele- 
scope will transcend all others, even Mt. Palomar’s 200-inch, in its 
power to answer questions that have baffled man over the centuries. 

Dr. Strong, nationally and internationally renowned for his 
studies of infrared rays, who initially proposed the flight, is now 
charged with obtaining the data. With the aid of a telescope, he 
will attempt to determine the presence or absence of water in Mars’ 
atmosphere by spectroscopic study. 

Although relatively small, the telescope performs on a scale far 
out of proportion to its size, because it is operating above the op- 
tical disturbance of Mars’ image caused by air turbulence and is 
also above all attenuation of Mars’ radiation by the heavy con- 
centrations of gases, vapors and dust in the Earth’s lower levels of 
atmosphere. With this advantage, the small telescope is able to 
obtain results denied to even the largest sky gazers on the ground 
below. 

The telescope is mounted on the top of the balloon’s gondola. 
This small sphere of aluminum, only 7 feet in diameter, hangs at 
the end of four thin strands of nylon rope 200 feet below the gas 
bag itself. 

The smallest movement of the men or equipment in the gondola 
causes reactive motions that would normally prevent holding Mars 
in the telescope’s field of observation for the period required to 
complete a satisfactory spectroscopic recording. 


The Star Tracker 


An ingenious device to overcome the torsional pendulum effects, 
resulting from necessary movements of the men in adjusting the 
telescope to Mars’ travel during a period of several hours and con- 
ducting other equipment operations, was suggested by Dr. Strong 
and executed by Librascope, Incorporated, Glendale, Calif. 

It consists of a complex, but exceedingly precise, star tracker. 
Despite movements of the gondola, this device will lock on Mars 
and hold the image generated by the main telescope on a spec- 
trometer slit during the scheduled three hour analysis: period. The 
star tracker accomplishes this to within one second of arc. This 
is to an accuracy of | part in 1,296,000 of a circle. It is this hitherto 
unattainable image stability that has made the new series of astral 
explorations feasible. 

The entire viewing system consists of two telescopes—the large 
16-inch reflecting telescope with an 18-inch focal length, and a 
small 3-inch diameter Cassegrain telescope centered in the forward 
end of the large telescope’s barrel. A third optical relay system is 
pointed down the barrel toward the reflecting mirror of the large 
telescope. Another optical relay system is employed as a visual 
finder for the initial lock on, but as soon as that is accomplished 
it is nonessential to the tracking for astronomical observation. 

The technique developed by Dr. Strong and implemented with 
a star tracking mechanism designed and built by Librascope elimi- 
nates the need for maintaining the position of the Schmidt tele- 
scope closer than 3 degrees of the arc. 

Although, in Dr. Strong’s system, the Schmidt telescope needs to 
maintain Mars only within its 3-degree field of view, the star 
tracker controlled optics holds the image of Mars, generated by 
the Schmidt telescope, on the spectrometer slit to within 1 second 
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of arc. This is possible because the spher- 
ical image surface generated by the 16- 
inch primary mirror is exactly concen- 
tric with the surface of the mirror. The 
center or curvature of both the mirror 
surface and coincident image surface is 
defined as the monocenter of the optical 
system. A small relay optical system, lo- 
cated within the Schmidt telescope, pivots 
about this monocenter. It is always aimed 
at the image of Mars as it appears in the 
Schmidt image surface, and relays the Mars 
image to the monocenter from which the 
light is further reflected and focused on 
the aperture of the spectrometering system. 
A tiny mirror at the monocenter must be 
actuated to do this, but the precision of 
this actuation is easily accomplished since 
errors of angle cause vignetting rather 
than image motion. 

The star tracker is mounted coaxially 
with the relay telescope with its light gath- 
ering and sensing elements pointed out 
toward space. When the tracking device 
has locked on Mars, the relay system which 
views the area of the Schmidt image sur- 
face line with the axis of the tracking tele- 
scope, but opposite in direction, is pointed 
directly at the image of Mars. 

Within the star tracker, light from 
Mars is focused by a Cassegrain telescope 
on a photomultiplier tube. A_ rotating 
semicircular shutter placed in front of the 
photomultiplier tube modulates the light 
so that when the image of Mars is not 
directly centered on the tube the light 
beam will be interrupted and an alter- 
nating voltage will be generated by the 
tube. When the tracking telescope is 
aligned with Mars and the imaye falls 
directly on the center of the tube, the tukke 
will receive a constant quantity of light 
and a constant value of voltage will be 
generated by the tube. 

The motor, which rotates the semicircu- 
lar shutter, also drives a resolver. The 
output of the photomultiplier tube is also 
fed to the resolver. In this manner, the 
resolver determines the position of the 
Mars image with respect to the optical 
axis, 

The outputs of the resolver in elevation 
and azimuth components are fed to eleva- 
tion and azimuth actuators which pivot 
the tracking telescope about the mono- 
center and align the telescope with Mars. 
Whenever the image is not so positioned, 
signals generated by the photomultiplier 
tube actuate elevation and azimuth drive 
mechanisms to position the telescope cor- 
rectly. 

In operation, the Schmidt telescope 
(manufactured by Ferson Optical Co., 
Ocean Springs, Miss.) is positioned roughly 
on Mars by the operator by means of azi- 
muth and elevation drives which rotate 
the Schmidt telescope directly. 

Design of the complementary optical 
systems required to relay the image gen- 
erated by the Schmidt system to the spec- 
trophotometric equipment, was compli- 
cated by the wide range of wave lengths 
to be analyzed, This range extended from 
the visible spectrum required for initial 
acquisition and focusing, to the specific 
infrared spectrum to be measured by the 
spectrophotometric equipment. 

The design of these complex optical sys- 
tems was greatly accelerated through the 
use of an LPG-30 electronic digital com- 
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puter. A special computer permits mathe- 
matical evaluation of optical system per- 
formance in terms of aberrations which 
represent deviations of the actual image 
from the image derived, assuming perfect 
mirrors and lenses. 

The precise nature of the measurements 
to be conducted in the Mars atmosphere 
analysis required maximum  optimiza- 
tions of optical system performance. The 
entire optical .system, including the star 
tracker optics, the telescope itself, and the 
spectrograph, consists of 13 mirrors, as 
well as one corrector plate and achromatic 
lens. Diffraction-limited in performance, 
the optical system employs only mirrors 
which are either plain or spherical—there 
are no aspheric mirrors used anywhere 
within this system, despite the fact that at 
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STAR TRACKER, mounted in a temporary 
frame prior to installation at the Schmidt 
telescope barrel, shows the opening (fore- 
ground) through which light from Mars en- 
ters. Motions in azimuth and elevation are 
controlled by actuators mounted on the 
frame. The star tracker locks on Mars and 
maintains position within one second of arc 
—an accuracy of 1 part in 1,296,000 of a 
circle. 


one point in the optical system the f ratio 
is 1.4. Use of the LPG-30 program greatly 
shortened the time required to evaluate 
any one specific optical system, and per- 
mitted consideration of a number of de- 
sign approaches to reach optimum per- 
formance. 


Recording System 


In the infrared recording system, the 
photographic plate has been replaced by 
a photoelectric cell which is a 16-stage 
multiplier photocell sensitive in the infra- 
red and equipped with a % inch photo- 
cathode. This is an advantage, because the 
smaller the photocathode used, the higher 
the signal-to-noise ratio. 

The recent availability of electronic de- 
tectors, such as the photomultiplier and 
the gold-doped germanium phototransis- 
tor, are opening possibilities of taking 
measurements in the infrared (to 8 mi- 
crons) without the use of photographic 
methods. 
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The information comes out of a photo- 
cell to a conventional electronic amplifier 
and is recorded on a moving pen and ink 
recorder. The photocell itself is cooled by 
dry ice to enhance the signal-to-noise ratio. 

There are a large number of water va- 
por absorption bands in the immediate 
vicinity of 11,300 Angstrom units. In this 
installation, the exit slit of the spectro- 
photometer will be replaced by a complex 
of 14 slits very carefully adjusted so that 
each will pick up a separate water vapor 
band in the immediate vicinity of 11,300 
Angstrom units. The light coming through 
these 14 slits will be commonly collected 
and measured by a single photomultiplier. 

The spectrograph is a modified Ebert 
type employing three Farrand spherical 
mirrors and a mosaic of four plane grat- 
ings. The mosaic consists of four plane 
gratings ruled at Johns Hopkins Univer- 
sity on machines designed by Dr. Strong. 
These are the finest and most precise grat- 
ings available in the Western world today, 
and probably in the entire world. The 
four gratings must be lined up with extra- 
ordinary precision. 


Auxiliary Equipment 


The balloon proper is a large compart- 
mented envelope of polyethylene plastic 
holding approximately 2 million cubic feet 
of helium gas. The gondola is a sphere 
only 7 feet in diameter, formed out of sheet 
aluminum and butt welded. It is insulated 
with 6 inches of crushed aluminum foil 
which is applied to the exterior after the 
men have gone aboard and been hermeti- 
cally sealed in. 

The pressure in the cabin will remain 
the same throughout the flight as it was 
at launching from Rapid City, S$. Dak., 400 
feet above sea level. A livable in-flight 
atmosphere is maintained by recirculating 
and dehumidifying the air continually. 


Sky-Scanning Program 


The cancelled November 1958 flight of 
the Stratolab was to be the second in a 
program of astronomical observations from 
balloons. The first was made to explore 
the possibilities of balloon lifted gondolas 
and determine the types of equipment 
that would be required. The flight was to 
include observations of the sun, also. After 
completing the study of Mars during the 
night, Dr. Strong was scheduled to re- 
main at altitude until midmorning of the 
following day to collect data on the sun. 

To include observations of both Mars 
and the sun on the same flight with the 
same equipment presented an interesting 
problem, viewing extremely divergent 
brightness intensities; those of Mars and 
the sun. The difference in brightness be- 
tween Mars and the sun is in the order of 
10*° (10,000 million times as intense). 

The problem of 10'° attenuation in the 
operation of the equipment was solved by 
opaque filters flipped into place over the 
faces of both the primary telescope and 
the star tracker telescope with special 
equipment designed for the purpose by 
Librascope. 


Stratobowl Selection 


The selection of the Stratobowl in South 
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Dakota was dictated by several considera- 
tions. Wind is the natural foe of big bal- 
loons, especially at launching. At that 
time, with the big bag only partially in- 
flated, the distance between the top of 
the balloon and the gondola is nearly 500 
feet. Quiet air is essential for an orderly 
take-off. 

In addition, for the purpose of the pro- 
posed flight, it was desirable that the 
ascension be made in a far northern lati- 
tude where Mars is available above the 
horizon for observation at night for the 
longest period of time. 


Stereophonic Sound 
Broadcast in AM Band 


A new radio broadcasting system that 
provides full stereophonic sound through 
a single receiver and dual speakers on the 
regular AM broadcast band was unveiled 
recently by the Radio Corporation of 
America (RCA). 

The experimental system, described by 
Dr. James Hillier, vice-president-RCA 
Laboratories, as “perhaps the longest for- 
ward stride in the standard radio broad- 
cast field in nearly 30 years,” was demon- 
strated for the first time to an audience 
of broadcast station executives at RCA's 
David Sarnoff Research Center, Princeton, 
N. J. 

“Until now,” said Dr. Hillier, “there has 
been no stereo system that operates en- 
tirely in the AM range. This has left a 
gap in the pattern of stereophonic sound 
reproduction, since the bulk of commer- 
cial broadcasting and listening in this 
country, including all automobile radios, 
is in the AM band. With the closing of 
this gap, we can look forward to the ever 
more extensive use of stereophonic tech- 
niques in our radio programming and 
listening.” 

The operation of the RCA Laboratory 
stereo AM system was described in this 
way: 

Two separate sound channels, picked 
up by two separate microphones or by a 
stereo disk or tape pickup at the studio, 
are transmitted on the regular broadcast 
frequency. A standard AM frequency is 
made up of a carrier wave and two sym- 
metrical sidebands of slightly higher and 
lower frequencies to either side of the 
carrier. In the stereo system demonstrated 
to the broadcasters, each of the stereo 
channels is carried by one of these side- 
bands. 

From each of the two microphones (left 
and right), the signal is amplified and 
then modulated, the carrier frequency be- 
ing supplied by the transmitter’s oscilla- 
tor. In each case, this gives an upper and 
lower sideband, i.e., two left sidebands 
and two right sidebands. These are re- 
duced to a single left and right sideband 


through an r-f amplifier, detector, and 
i-f amplifier. A sideband filter takes out 
the unwanted sideband in each case and 
the left and right sideband and its carrier 
pass through a pair of second detectors 
after which the separate sidebands are 
amplified at audio frequency and go to 
their respective speakers. In a present con- 
ventional AM receiver, there would be 
no separation of the two sidebands, so 
that the program would be heard in con- 
ventional fashioin without the stereo ef- 
fect. The stereophonic receiver also can 
pick up nonstereo broadcasts and play 
them through either speaker or through 
both speakers, without any stereophonic 
effect. 

It was demonstrated to the broadcasters 
with music from a stereophonic tape re- 
cording, broadcast over a laboratory-type 
AM stereo transmitter and picked up by 
the stereophonic receiver for playing 
through dual speakers of the type used in 
the RCA stereophonic phonograph sys- 
tem. The receiver also picked up a regular 
AM nonstereophonic broadcast from radio 
station WRCA in New York to demon- 
strate its adaptability to existing broad- 
cast service. 

Dr. Hillier pointed out the following 
advantages of a practical stereophonic AM 
broadcast system, all of which are present 
in the new technique demonstrated. 


1. Stereophonic music and other program 
material, either live or recorded, can be 
sent from a single transmitter operating 
within the present AM frequency of a 
broadcasting station. e 

2. Stereophonic reception is accomplished 
with a_ single receiver feeding into 
matched loudspeakers that can be brought 
into desired balance with a single control. 
3. Since the system operates in the regular 
AM broadcast band, it can be used for 
automobile radios, for which FM systems 
are not practical. 

4. The stereophonic system is adapted tc 
present AM broadcast techniques, so that 
it could be introduced without causing 
obsolescence of present conventional re- 
ceivers. 


Discussing the role of stereophonic AM 
broadcasting in relation to present stereo 
techniques, Dr. Hillier said: 


“So far, efforts to achieve in radio 
broadcasting the stereophonic sound now 
obtainable in phonograph systems have 
relied upon two techniques. One of these is 
an FM system operating entirely within 
the FM broadcast band. The other is a 
combination of FM and AM transmitted 
simultaneously in two different parts of 
the broadcast frequency spectrum—usu- 
ally unmatched and difficult to tune to 





High-Voltage Regulated D-C Supply Developed 


after passing through a band-pass filter 
and each goes to an adder before being 
amplified at radio frequency and going to 
the antenna. 

In the stereophonic AM receiver, the 
two sidebands are separated and fed to 
two speakers, left and right, to reproduce 
the stereo effect picked up at the studio. 
Both left and right sidebands pass 


MAGNETICALLY REGULATED high-voltage d-c power supply, developed at Bell Telephone Lab- 
oratories, New York, N.Y., is discussed by T. L. Tanner (left) and W. J. McDaniel. Supply is 
capable of providing 2,300 volts at 15 to 50 milliamperes with 0.25% regulation, features 
isolation of control and ovtput-sensing circuits from high-voltage output, accomplished by 
placing control element—a self-saturating magnetic amplifier—on low-voltage input side of 
the regulated supply and by adding an auxiliary winding for output sensing. Conventional 
voltage doubler serves as high-voltage rectifier, with sufficient capacitance employed in filter 
to reduce maximum rms ripple to 0.50% at 50 milliamperes. Measured efficiency of circuit 
over restricted temperature range at full load is 82%. 
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the proper relationship for full stereo 
effect. 

A stereo AM system, such as this one, 
can remove these limitations and place 
stereophonic sgund for the first time on 
the same basis as standard AM _ broad- 
casting. For the listener, it means stereo- 
phonic sound in radio with only one 
receiver and one tuning adjustment, as 
simple in operation as the tuning of pre- 
sent AM sets. For the broadcaster, it 
means the ability to transmit live or re- 
corded stereophonic programs with a sin- 
gle transmitter and within present operat- 
ing AM frequencies.” 


Radar Detector 
Pinpoints Mortar-Fire Source 


The front-line infantryman is not being 
forgotten in this age of rockets to the 
moon, earth satellites, and intercontinen- 
tal missiles. A new mobile radar system 
designed to help protect the foot soldier 
from his most deadly enemy—mortar fire 
—was unveiled at the opening of the an- 
nual Association of the U. S. Army con- 
vention being held at the Sheraton Park 
Hotel, Washington, D. C. 

Designated the AN/MPQ-4A, this new 
highly mobile, trailer-mounted radar sys- 
tem is capable of pinpointing the location 
of enemy mortars more than 6 miles away. 
It was developed jointly by the U. S. 
Army Signal Corps Research and Devel 
opment Laboratory and the General Elec- 
tric Company's (GE) Heavy Military 
Electronics Department in Syracuse, N. Y. 

The new mortar locator detects the 
mortar shell in flight and electronically 
computes the exact location of the enemy 
mortar crew, permitting immediate, more 
accurate counterfire. 

The importance of this new tactical ra- 
dar system is dramatized by the fact that 
more than half of the Army’s casualties 
of World War II were the result of enemy 
mortar fire. This proportion was even 
greater than during the Korean conflict. 

As the antenna system scans the terrain 
where enemy mortars are located, it radi- 
ates two narrow beams of radio frequency 
energy. Energy reflected from a mortar 
shell passing through the two beams is 
picked up by the antenna and transmitted 
electronically to the radar display panel. 
The position of the mortar is computed 
from two intercept points and displayed 
in terms of grid map co-ordinates. This 


information is then relayed to artillery or 
mortar batteries for counterfire. The 
AN/MPQ-4A is designed for a maximum 
range of 10,000 meters (more than 6 miles). 

The mortar locator operator sits in a 
seat facing the computer panel. When a 
mortar shell passes through the two radar 
beams, two target echoes are illuminated 
on the radar indicator screen. These are 
marked by the operator, who then posi- 
tions vertical and horizontal electronic 
strobe lines over the marks. Manually, 
through dials on the panel, he puts the 
intercept points in the computer which 
solves the weapon location problem. 

All equipment for the AN/MPQ-4A 
radar is mounted on two 2-wheel trailers. 
One trailer carries the primary radar 
equipment, while the other carries the 
primary power supply (gasoline engine- 
generator set) and auxiliary cable and 
spare parts equipment. The AN/MPQ- 
4A can also be used to locate points of 
impact for the direction of counterfire. 
Locating an impact point is done in the 
same way as locating a mortar position. 

The AN/MPQ-4A mortar locator is cur- 
rently being produced in quantity by Gen- 
eral Electric (GE) for the U. S. Army Sig- 
nal Corps. GE’s Heavy Military Electron- 
ics Department in Syracuse, N. Y., is pro- 
ducing electronic components, and assem- 
bling and testing completed systems. The 
antenna assembly, which includes the Fos- 
ter scanner, pedestal, reflector, and sup- 
port structure, is being produced by GE's 
Ordnance Department in Pittsfield, Mass. 

To achieve quantity production of the 
high-precision Foster scanner, yet main- 
tain interchangeability of parts, GE has 
developed new and unusual skills, tech- 
niques, and machines. Examples are the 
taper boring of the 5-foot scanner shell to 
a tolerance of 0.001 inch over its entire 
length and new developments in air gaug- 
ing to check wavepath gaps in the final 
assembly. Utilization of new methods in- 
cludes electroerosion cutting of line slots. 


Aluminum Widely Used 
in Constructing Power Plant 


The new Warwick steam electric power 
station, now under construction in War- 
rick County, Ind., near Evansville, for a 
subsidiary of Aluminum Company of 
America (Alcoa) is a 3-dimensional cata- 
log of tested and proved applications of 


AN/MPQ-4A mortar 
locator radar devel- 
oped for the U. S. 
Army Signal Corps by 
GE is shown being 
tested. Mobile trailer- 
mounted pulsed-mag- 
netron radar system 
detects mortar shell in 
flight and electroni- 
cally computes the lo- 
cation of the enemy 
mortar. 
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aluminum in power-station design. It also 
includes aluminum in several design fea- 
tures new to power stations, but well 
established in other fields. 

The 375,000-kw power plant is being 
built adjacent to the site of the aluminum 
smelter at the company’s new Warrick 
works. Comprising three units, each with 
a nameplate rating of 125,000 kw, it will 
supply the power to produce 150,000 tons 
of primary aluminum annually, the ca- 
pacity of the new smelter. 

Aluminum uses in the new station will 
total approximately two million pounds. 
This represents 5.23 pounds of aluminum 
used per kw of installed capacity. 

Electrical equipment comprises a virtu- 
ally all-aluminum installation. Conductor, 
switchyard structure, switchgear, conduit, 
panels, cable trays, and lighting fixtures 
are major applications. Almost 40% of 
the aluminum used in the station is em- 
ployed in the boilers, turbines, condensers, 
and feedwater heaters, and their auxiliary 
and structural components. Among these 
applications is the aluminum boiler 
“lagging,” the outer skin protecting the 
thermal insulation covering the steel in- 
ner casing of the boilers. The generator- 
reactors and the current-limiting air-core 
reactors employ aluminum windings. All 
conduit above ground, and all junction 
boxes, are aluminum. Control and low- 
voltage power cables are supported on ex- 
panded aluminum cable trays. Lighting 
panels, lighting fixtures, and Hexcel ceil- 
ings are of aluminum, as are enclosures of 
4,160- and 480-volt switchgear and of 
motor control centers. 

In the three condensers, 165 miles of 
l-inch Alclad (inside) 3003-H14 tubes are 
used. Substantial quantities of aluminum 
tubes are used in the #1 and #2 low- 
pressure feedwater heaters of all three 
units. 

Considerable aluminum is used for com- 
ponents of the turbine-generators: lubri- 
cation oil coolers, gland exhausters, and 
hydrogen coolers. 

Turbine maintenance will be performed 
with the aid of an all-aluminum canopy. 
A quonset-type structure, the canopy con- 
sists of six sections that may be moved 
independently on rails running the length 
of the turbine deck. Some 84,000 square 
feet of grating are installed in the steam 
generator auxiliary areas and in the sta- 
tion proper. 

Substantial use of aluminum is made 
in such diverse additional all-aluminum 
applications as condensate and oil tanks, 
control panels and control tubing, re- 
flective insulation and insulation lagging, 
conveyor and trench covers, capillary air 
washer, stack ladders, and stack lighting 
platforms. 

Architectural aluminum is specified for 
use throughout the plant. Insulated ribbed 
industrial siding panels will be used on 
all heated buildings. Regular ribbed in- 
dustrial siding will be used on all un- 
heated structures. The gate house and 
administration building will be sheathed 
in color-anodized ribbed siding. Among 
the many other long-established architec- 
tural applications of aluminum employed 
are the ventilating system, air-conditioning 
ducts, windows, doors, thresholds and sills, 
and hardware. 

The power station will be operated for 
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the Alcoa subsidiary, Alcoa Generating 
Corporation, by Southern Indiana Gas and 
Electric Company. The plant will be con- 
nected with Southern Indiana’s system by 
two 138-kv tie lines. Present schedules call 
for essential completion of the plant’s 
three units by the middle of 1959. Unit 
number one is now completed. The power 
plant will be available to supply power 
when the initial smelting works potline is 
activated. 

Consultants for the power development 
are Ebasco Services, Inc., who are serving 
as designer, purchasing representatives, 
and construction supervisors for the en- 
tire project. 


Automatic Electronic 
Focusing System Developed 


An automatic electronic focusing system 
demonstrated recently is declared to be 
ready for a wide variety of applications in 
scientific, optical, industrial, military, and 
other related uses. 

Known as OAR (Optical Automatic 
Ranging), the system has been demon- 
strated in laboratory models by Comapco, 
Inc., Encino, Calif. 

Basically, OAR makes use of a continu- 
ously and rapidly oscillating photoelectric 
cell, or “sensor,” to measure light intensi- 
ties along the optical axis of a lens, within 
the focal region. When the midpoint of 
the sensor’s back-and-forth motion coin- 
cides with the focal plane of the lens, the 
sensor emits an electric signal the fre- 
quency of which is twice its rate of me- 
chanical oscillation. Any shifting of the 
focal plane away from that midpoint, how- 
ever, decreases the signal frequency and 
also shows a shift of phase indicative of 
the direction of the shift. 

These tell-tale variations in sensor signal 
are converted into commands to a servo- 
mechanism system, which shifts the lens 
to restore the sharpest focus to the mid- 
point again. The servo adjustments can 
also make other adjustments, depending 
on the particular use to which oar is being 
put. 

Thus, according to Mell Greene, direc- 
tor for Comapco’s continuing research 
and co-inventor of OAR, the new system 
can keep a lens or mirror system accu- 
rately focused on whatever object is in the 
center of the field of view, no matter how 
often the distance of such object is al- 
tered. Further, OAR can also work as an 
automatic optical monitor in mass pro- 
duction where size of product is a critical 
factor. 

According to Mr. Greene, and his co- 
inventor, H. A. Engle, the relatively sim- 
ple and rugged OAR system is suited also 
to automatic ranging, tracking, warning, 
and safety devices of many kinds. oar, 
they point out, operates without com- 
plicated optical elements in the path of 
the light rays, and without complicated 
electronic switching or “gating” devices 
in the electrical circuitry. Besides the os- 
cillating sensor and its simple controls, 
OAR requires only a signal amplifier, a 
servo amplifier, and a servo motor ap- 
paratus. With somewhat different lens and 
sensor elements, OAR could’ operate on 
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heat (infrared) radiations, or actinic 
(ultraviolet) radiation. Used with infrared, 
OAR is suited for many applications in 
measurement and control of extremely 
high temperatures, under conditions 
which would make most difficult the use 
of existing thermometrical or thermo- 
static devices. 

A threefold sensor element virtually 
eliminates all troublesome “tilt effect” 
which is caused when a bright object ap- 
pears in the line of sight, slightly off the 
center of the lens. 

By modifying the electrical connection 
of the threefold sensor element, OAR was 
made especially responsive to off-center 
objects, and thus able to function as a 
tracking device which “notices,” then 
turns toward, and gets the range of bright 
objects slightly off the center of the lens 
system. 

Sole source of power for the OAR proto- 
type is standard 100-115 volt 60-cycle al- 
ternating current, such as is supplied in 
standard households throughout the land. 
This actuates not only the vibratory mo- 
tion of the sensor element, but also the 
two amplifiers and servo-motor systems. 

The basic operating pattern of OAR re- 
mains the same, whether it is operated 
through the radiant energy of light or of 
heat vibrations. This pattern has five 
essentials: 


(1) The focusing lens or mirror system. 
(2) The uniformly and continuously 
oscillating sensor element, moving along 
the axis of the lens or mirror to ex- 
plore and report energy distribution. 
(3) The two-times-oscillatory rate of 
signal fluctuations from the sensor when 
the midpoint of its oscillatory travels 
coincides with the plane of focus. 

(4) The decrease in rate and the dis- 
phasing of the sensor’s signals as the 
focal plane is separated farther from the 
midpoint of its motion (a dis-phasing 
that is opposite when the separation is 
toward the lens or mirror system, rather 
than when it is in the opposite direction). 


(5) The resulting immediate and read- 
ily interpreted passing on of these sig- 
nals to the servomechanism, which at 
once makes whatever mechanical move- 
ments have been predetermined to re- 
turn the plane of focus to the midpoint 
of sensor motion. 


Inquiries on applications and _possibili- 
ties of the OAR systems are invited at this 
time by Comapco, Inc. Inquiries may be 
addressed to C. A. Price, Jr., Secretary of 
Comapco, Inc., at Suite 207, 17071 Ventura 
Boulevard, Encino, Calif. Comapco’s tele- 
phone number is STate 9-0256. 


Gaseous Fuel Cell 
Provides Electric Power 


A recent experimental development of a 
gaseous fuel cell was successful in lighting 
two 15-watt electric light bulbs at the 
Allis‘Chalmers (A-C) Research Division. 

As a device that provides electric power, 
the fuel cell resembles the electric storage 
battery. It consists of electrodes and an 
electrolyte. But instead of storing energy, 
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the fuel cell instantaneously converts 
chemical energy obtained from an external 
source to electric energy. 

One of the oldest devices still in the 
world-wide research stage (fuel cell history 
goes back over 100 years), its value lies in 
the fact that it converts chemical energy 
directly into electrical energy. When the 
total chemical energy of a gaseous fuel 
is converted directly into electrical energy, 
high efficiency may be expected. 

Present efficiencies of the best heat cycle 
engines (diesels) are about 40%. The fuel 
cell has a possible efficiency of 90%. It 
escapes the heat cycle energy losses be- 
cause it does not convert chemical energy 
to heat energy. 

In this A-C fuel cell, hydrogen gas is 
adsorbed onto the catalyst at the anode. 
Activated there, it reacts with an ion in 
the electrolyte, releasing an electron to the 
external circuit. At the cathode, oxygen 
gas is simultaneously adsorbed. Activated, 
it reacts with the electron from the ex- 
ternal circuit and with the electrolyte to 
re-form the ion that disappeared at the 
anode. 

The over-all reaction is the disappear- 
ance of hydrogen and oxygen to yield 
water and the flow of electrons through 
the external wiring circuit at the voltage 
characteristic of the chemical reaction. 

The electrons that light the lamps are 
forced to do so before the chemical reac- 
tion is completed. Consequently, all the 
electrical energy delivered by the cell is 
converted chemical energy. 

Industrial possibilities for a commercial 
fuel cell are manifold. Direct current for 
adjustable speed motors along with extra 
available power for peak loads are two 
considerations. As a source of stored 
energy, the compact fuel cell could be 
readily applied to defense project units, 
marine, municipal, hospital services, as 
well as used as a power source in remote 
areas. 

By using generating facilities during 
off-peak periods to produce hydrogen and 


ILLUMINATING itself as well as an Aillis- 
Chalmers (A-C) research scientist is a gaseous 
fuel cell. It is a recent experimental develop- 
ment of the A-C Research Division. It is said 
to be the first of its type to light the two 15- 
watt bulbs seen in the photograph. 
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oxygen, power companies could store and 
transfer the gases for use anywhere a fuel 
cell arrangement was established. 

The demonstrated 24-volt cell is one in a 
series of experimental laboratory models 
which are being constructed to obtain ex- 
perimental results that will be incorpo- 
rated into fuel cell designs for tests on a 
greater scale. 

The A-C developed cell normally oper- 
ates at room temperature and makes use 
of a catalytic electrode surface. Other fuel 
cell research at the Research Division has 
included operating studies at elevated 
temperatures. 


Diesel-Electric Units 
for Reserve Power Plants 


After extensive studies of the central 
station industry in co-operation with the 
utilities, and having reached a saturation 
in the manufacture of diesel-electric loco- 
motives, General Motors Corporation 
(GM) has seriously decided to enter the 
power-generating field as a supplier. This 
was announced by N. C. Dezendorf, vice- 
president of the corporation and general 
manager of its Electro-Motive Division, 
La Grange, Ill. 

As well known, the utility load doubles 
itself approximately every 10 years. Also, 
base-load steam plants 12 to 15 years 
hence become peaking-load plants operat- 
ing at a low plant-load factor. If portable 
diesel-electric generating units strategically 
located on systems are used to carry the 
peak loads, capital investments in new 
steam plants may be deferred thus result- 
ing in considerable savings. 

To meet the situation, GM has made 
available a new 6,000-kw diesel-electric 
unit for peaking and reserve power, known 
as the MU60. The plant is co..tained in 
four boxes, three of which house the gen- 
erating units and one the controls, and 
is automatic with self-protective devices. 
It can come on the line fully synchronized 
at full load in 90 seconds. The plant is 
quiet, operating at a noise level of 80 db 


measured 100 feet away at full load. This 
noise level compares favorably with that 
measured at busy metropolitan street in- 
tersections. The 6,000-kw machine will be 
marketed at $85 per kilowatt f.0.b., and 
from the studies it has been estimated that 
the plant can be sold installed most any- 
where in the United States on reasonably 
level terrain for less than $100 per kilo- 
watt Inasmuch as all components are 
made by the manufacturer, a service con- 
tract will be offered. When the MU60 
goes into production this spring, it will 
be powered by a turbo-charged engine in- 
stead of the Root blower which will re- 
duce sound level still further. 

From studies made of the economics of 
the units and working with utilities and 
utility consulting engineering firms, each 
study on a conservative basis has indi- 
cated substantial potential reductions in 
required investment if the proper amount 
of specialized automatic peaking power 
were applied at the right price at the 
right place. A study of a 100-mw utility, 
which is quite small, showed potential 
savings of $1 million a year for 10 years. 
A 300-mw utility showed potential savings 
of $114 million for 5 years. A 500-mw util- 
ity showed potential savings of $314 mil- 
lion for 20 years, and a 2,000-mw utility 
showed potential savings in steam genera- 
tion alone, not including transmission sav- 
ings, of $514 million a year for 20 years. 


Einstein’s Theory Is 
Experiment Confirmed 


A unique, phenomenally high-precision 
experiment has given strong further con- 
firmation of Einstein’s Special Theory of 
Relativity, it was announced jointly by 
the International Business Machines Cor- 
poration’s (IBM) Watson Research Lab- 
oratory and the Physics Department of 
Columbia University, New York, N. Y. 

In perhaps the most precise experiment 
in the history of man, IBM and Columbia 
scientists have systematically measured 
the variation in frequency of radio waves 


PROTOTYPE PLANT built in four boxes, three of which are the generator units and one the un- 


attended control station. Installed at the GM Electro-Motive Division plant at la Grange ad- 
jacent to the distribution point from the Commonwealth Edison system, the installation has 


been visited by a number of utility groups. 
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radiating from a beam of “excited” am- 
monia molecules, over a period of 1 day. 
The experiment shows exactly what 
changes in wave frequency may occur 
when the stream of molecules travels in 
the same direction as the earth in its 
orbit and when it travels in the opposite 
direction. 

Basic to Einstein’s Special Theory of 
Relativity is the statement that the veloc- 
ity of light (or, of radio waves) is inde- 
pendent of its frame of reference or of the 
motion of the light source itself. Accord- 
ing to his theory, there should be no 
change in light velocity, or in radio-wave 
frequency, when the molecular beam 
“source” travels with the earth’s orbital 
velocity or against it. Previous experi- 
ments, starting with the classic Michelson- 
Morley experiment of 1887, generally 
confirm Einstein’s theory, but have an 
accuracy which is considerably limited 
by the experimental methods used. 

The results can be expressed in terms 
of the earth’s velocity with respect to a 
fictitious ether which before Einstein’s 
theory was thought to pervade the uni- 
verse. The present experiment using a 
MASER (microwave amplification by stimu- 
lated emission of radiation) shows that 
any velocity with respect to such an ether 
is 50 times less than the amount detectable 
by previous experiments. 

The MASER is a tubular cavity through 
which flows a beam of ammonia molecules 
radiating waves at their natural frequency. 
It was first developed by Prof. C. H. 
Townes, J. P. Gordon, and H. J. Zeiger of 
Columbia University in 1954 and shows 
promise of wide use in science and in- 
dustry. 

In this experiment, J. P. Cedarholm, 
G. F. Bland, and B. L. Havens of the IBM 
Watson Research Laboratory, and Prof. 
Townes use the MASER as a sort of atomic 
clock that measures molecular wave fre- 
quencies to an accuracy of one part in 
one million-millionths (one followed by 
12 zeros). This unprecedented accuracy in 
an actual experiment is the result of the 
MASER’s ability to count time intervals 
with a precision enormously greater than 
that of previous experimental methods 
using physical distances for measuring 
light velocity. 

The Watson Scientific Computing Lab- 
oratory at Columbia is operated by IBM 
in collaboration with Columbia. 

Computing facilities of the laboratory, 
the only numerical calculation center of 
its kind in the world, are available to 
scientists engaged in basic research. With- 
in its comparatively short history, the 
laboratory has helped solve problems of 
more than a hundred research projects 
conducted by scientists on five continents, 
in such fields as anthropollogy, astronomy, 
chemistry, economics, engineering, phys- 
ics, and psychology. 


Better Access to 
Scientific Information 


Acting upon the recommendations of 
his Science Advisory Committee, President 
Eisenhower directed that the National 
Science Foundation (NSF) take the leader- 
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ship in bringing about effective co-ordina- 
tion of the various scientific information 
activities within the Federal Government. 
The President asked that all Federal agen- 
cies whose programs involve scientific 
information co-operate with and assist the 
NSF in improving the Government’s own 
efforts in this area. 

The Committee urged that fullest use 
be made of existing information services, 
both public and private, and that the 
Foundation’s Science Information Service 
supplement rather than supplant present 
efforts. 

Dr. J. R. Killian, Jr., Special Assistant 
to the President for Science and Technol- 
ogy and Chairman of the Science Advisory 
Committee, commented on the growing 
dimensions of world scientific publication 
to the extent that it has become a problem 
requiring action at the national level. 

“Science and engineering are largely 
built on the published record of earlier 
work done throughout the _ world,” 
Dr. Killian stated. “There are, for 
example, 55,000 journals appearing an- 
nually, containing about 1.2 million arti- 
cles of significance for some branch of re- 
search and engineering in the physical and 
life sciences. More than 60,000 different 
books are published annually in these 
fields, while approximately 100,000 re- 
search reports remain outside the normal 
channels of publication and cataloging. 
Within this vast body of world-wide scien- 
tific information, published and unpub- 
lished, lie the technical data that scientists 
need in order to do their work. The situa- 
tion is further complicated by the fact 
that a large and important proportion of 
the world’s scientific literature appears in 
languages unknown to the majority of 
American scientists, such as Russian and 
Japanese.” 

In its recommendations, the President’s 
Science Advisory Committee outlined a 
program calling for the review, co-ordina- 
tion, and stimulation, on a nation-wide 
basis, of activities in the areas of primary 
and secondary publications, scientific data 
centers, unpublished research information, 
storage and retrieval, and translation by 
mechanical means. 

No new agency will be required to carry 
out the recommended program. Under its 
enabling act, the National Science Founda- 
tion has devoted special attention to the 
scientific information needs of scientists 
and has developed a series of programs 
designed to help meet those needs. At least 
10 other Federal agencies are engaged in 
abstracting and indexing, translating, 
preparation of technical reports, and re- 
search related to information needs. These 
agencies are asked to co-operate in provid- 
ing or arranging for acquisition and 
reference programs, clearing-house func- 
tions, and evaluation studies of existing 
programs. Research on new and improved 
methods of information-handling will be 
emphasized and the Department of State 
will take the lead in encouraging co-opera- 
tion among the United States, foreign, 
and international scientific information 
organizations. 

In submitting its findings the subcom- 
mittee paid special tribute to the work 
of individual scientists and engineers in 
selecting, interpreting, and abstracting 
scientific and technical information. It 
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noted the fact that the services rendered 
by many of the scientific societies and 
professional institutions to the scientific 
community in the information field are 
world famous for their quality. It ex- 
pressed the hope that such private groups 
would continue to co-operate with and 
assist the Federal Government in the 
achievement of long-range solutions to 
scientific information problems. 


Water Tunnel Aids 
Fluid Motion Research 


A unique “water tunnel,” which per- 
mits three-dimensional studies of fluid 
motion around complex structures, is 
helping Westinghouse Electric Corpora- 
tion, Pittsburgh, Pa., perfect designs for 
steam turbines, large ventilating fans, and 
other rotating equipment. 

Essentially, the water tunnel serves the 
same purpose as a wind tunnel, although 
it is smaller and uses a liquid medium 
rather than air. The tunnel allows engi- 
neers tu »udy and photograph fluid flow 
around a structural model or machine 
component. Flow patterns around a 
simple structure, such as a sphere, can be 
calculated comparatively easily. However, 
mathematical analysis is too cumber- 
some for intricate structures, so the water 
tunnel was developed to provide needed 
development information. The new water 
tunnel makes possible flow studies of both 
stationary and rotating models, and for 
the first time permits the viewing of fluid 
travel past all the surfaces of a complex 
rotating structure under actual operating 
conditions. 

For research purposes, a water tunnel 
offers several advantages over a wind tun- 
nel. Because water is more dense than air, 
it will produce the same flow patterns 
when moving only about one thirtieth as 
fast as air. For example, a turbine blade 
rotated in water at 200 rpm will simulate 
the same conditions as when rotated in 
air at 6,000 rpm. 

Highly turbulent flow around closely 
spaced objects cannot be seen satisfactorily 
in a wind tunnel but is readily visible in 
a water tunnel. The water tunnel is ac- 
tually a vertical pipe, about 2 feet in 
diameter and 20 feet high. One section 
of the pipe is made of clear plastic, inside 
which the model being studied is mounted. 


FLUID FLOW past sin- 
gle turbine blade is 
made visible for sci- 
entific study in West- 
inghouse Research 
Labs water tunnel. In 
picture, tiny air bub- 
bles reflect light of 
powerful high-speed 
electronic flash to 
make flow turbulence 
visible. 
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A 714-hp electric motor rotates the model. 
The propeller pump used to force water 
through the pipe is powered by a 30-hp 
electric motor. Flowing through the pipe 
are 1$ tons of water, moving at a rate of 
8,000 gallons a minute. 

A stroboscopic flash unit is used to pho- 
tograph the flow. Tiny air bubbles, oil 
droplets, or small particles of plastic are 
injected into the water stream to make 
the flow pattern visible. The temperature 
of the entire 13 tons of water in the 
tunnel is adjustable from room tempera- 
ture up to 150 F. 


Pyroceram—from 
Radome to Range 


It is a long step from the nose cone of 
a missile to the kitchen range, but that 
is what the Corning Glass Works has 
done with its superceramic, Pyroceram. 
When the material was announced (Elec- 
trical Engineering, August 1957, p. 755), 
its only known use was for the nose 
cones of guided missiles because of its 
heat-resistant qualities. 

Some 400 Pyroceram compositions were 
developed and tested at the Corning re- 
search laboratories. The latest use is a 
line of saucepans and skillets impervious 
to sudden changes in temperature from 
the heat of the oven or stove to the freez- 
ing compartment of the refrigerator and 
vice versa. 


Teleprinter Speeds 
Korean Mass Communications 


A noted Korean eye surgeon will prob- 
ably go down in history as the father of 
mass communications in his beleaguered 
country. 

In 1944, Dr. Byung Woo Kong—foresee- 
ing the liberation of his country from 
Japanese rule—began to translate medical 
textbooks into the Korean language. It 
was a laborious and time-consuming task. 
The translations had to be hand-written, 
for no one had evolved a compact, simole- 
to-manufacture Korean typewriter. 

As he contemplated the slowly rising 
pile of manuscripts, and the hundreds of 
yet untranslated books before him, he 





knew that he had to have a typewriter. 
Looking beyond his own needs and those 
of the medical profession, he saw that his 
people required the means for low-cost 
mass communications if the rich cultural 
Korean heritage was to survive. He 
dreamed of typewriters, teletypewriters, 
and typesetters, and then set to work to 
make his dreams come true. 

His first problem was to adapt the 
standard typewriter keyboard, easily mass 
produced cheaply, to the Han-gul lan- 
guage—a most difficult task. 

The Korean alphabet is phonetic, con- 
sisting of 14 consonants and 10 vowels. In 
addition, there are 15 characters called 
“sub-consonants.” For keyboard purposes 
basic characters are designated as conson- 
ants, double consonants, sub-consonants, 
vertical and horizontal vowels, any three 
of which can appear in two spaces to pro- 
duce a syllable or word. 

Consonants appear above the center of 
the type line, while sub-consonants are 
typed directly below. The horizontal 
vowels fall between. Several characters are 
identical, except for position on the line, 
being placed above, below, or between 
other letters. Dr. Kong solved the problem 
of the sub-consonants by placing them on 
“dead” keys which do not advance the 
carriage. 

rhe pilot model of the Han-gul type- 
writer was completed in 1948 and ex- 
hibited at the U. S. Information Service 
building in Seoul. However, the Korean 
War intervened, and not until 1953 was 
Dr. Kong able to work out a contractual 
manufacturing agreement with Smith- 
Corona. Typewriters are now available 
in standard, electric, and portable models, 
and are distributed through the Kong 
Korean Typewriter Company. 

For his own use—and for future mass 
production—Dr. Kong has designed a 
unique combination Korean-English port- 
able typewriter. Also built by Smith- 
Corona, each type pallet contains an Eng- 
lish and a Korean character. Depressing 
the shift key produces Korean. When one 


DR. BYUNG WOO KONG, noted Korean eye 
surgeon (leff) helps technician check type 
alignment of Korean language teleprinter 
he designed in co-operation with the Klein- 
schmidt Division of Smith-Corona Marchant. 
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of the fifteen “sub-consonants” on dead 
keys is struck, the carriage does not ad- 
vance, When the same key is struck to 
type an English character, the carriage ad- 
vances normally. 

Dr. Kong next turned his attention to 
the problem of high-speed printed com- 
munications. Using the Korean typewriter 
keyboard, he set to work adapting it to 
the Kleinschmidt teleprinters used by the 
U.S. Army Signal Corps. 

Working closely with the engineers of 
the Kleinschmidt Division of Smith- 
Corona Marchant, Dr. Kong made the 
drawings for the type pallets himself. A 
new code system adaptable to the Korean 
characters had to be devised, and many 
changes made in the mechanisms of the 
teleprinter so that, for instance, the car- 
riage would not advance when the eight 
sub-consonant keys are struck. 

Finally, in May 1958, the first tele- 
printed copy ever made in the Korean 
language was produced on the experi- 
mental Korean version of a Model 152 
Page Printer. At the time, Dr. Kong said 
that it would not be long before there was 
a printed communications network 
throughout his country using the native 
Han-gul language. Indicative of his fore- 
cast, an initial order has been placed for 
12 machines by the Korean National 
Police for its nation-wide communications 
network. The order was completed in 
November, and additional orders from 
other agencies in Korea are expected. 

Not content with having developed 
Korean language typewriters and high- 
speed teleprinters for his people, Dr. Kong 
is now hard at work on a typesetting ma- 
chine for the mass production of low-cost 
newspapers and books. 

Meanwhile, Dr. Kong keeps up his prac- 
tice as eye surgeon and specialist at his 
clinic in Seoul, which is the largest pri- 
vately operated eye hospital in Korea. In 
addition, he spends one day a week at 
Sung Ke Won Leprosarium in Bupyung 
treating leprous eye diseases. 

In co-operation with Seoul National 
School for the Blind he sponsors the ed- 
ucation of the sightless in the use of the 
Korean typewriter. He is also a devoted 
husband and father of nine children, three 
of whom are attending colleges in this 
country. 

Though Dr. Kong is probably best 
known and loved today for his medical 
and charitable work among the blind and 
diseased, his contribution to mass com- 
munications—which grew out of his med- 
ical work—will earn him a lasting place in 
the history of his embattled country. 


Standardization— 
A Must for the Space Age 


The United States will become a second 
rate nation unless its technical men and 
industrial management raise their stand- 
ards to provide almost 100%, reliability for 
parts used in today’s complex tools and 
apparatus, This was emphasized at the 
7th Annual Meeting of the Standards 
Engineers Society (SES) held in Philadel- 
phia, Pa., recently. Theme of the meeting 
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was “Standardization—A Must for the 
Space Age.” Standards engineers from com- 
panies, associations and societies, and 
Government organizations from all parts 
of the United States and from Canada 
attended the meeting. SES now includes 
members in Great Britain, India, Aus- 
tralia, The Netherlands, and Sweden. 

Speaking at a luncheon, H. T. Hallo- 
well, Jr., president, Standard Pressed Steel 
Company, and president of the American 
Standards Association, called on standards 
men and on industrial management to up- 
grade standards. Failure of individual 
parts in today’s complex apparatus is cost- 
ing the country $20 billion a year, he said. 

To meet today’s requirements for pro- 
duction of electronic equipment, complex 
household apparatus, automobiles, ma- 
chine tools, as well as missiles, rockets, and 
space vehicles, manufacturing companies 
must specify exactly what they need to 
produce reliable equipment that will op- 
erate without breakdown and must insist 
that their suppliers provide the needed 
reliability. In development of standards, 
the thinking of 1890 must be discarded 
and standards must be up-graded, he said. 
The problems of materials and their re- 
action to conditions of outer space and 
nuclear radiation were emphasized. The 
extremely long life that will be expected 
of materials in the space age is one of the 
unique problems that will have to be 
faced, G. W. Monk told the standards 
engineers. Mr. Monk is with the American 
Machine & Foundry Company, Alexandria, 
Va. In flights to planets or in continuous 
orbital paths, the structure and compo- 
nents must be reliable for periods of many 
months and years. He called attention to 
the fact that under long-service conditions 
creep will become significant; structures 
will not have to support their own weight 
as they do on the earth’s surface; and 
these structures may be extremely flimsy 
since there will be no weight and no wind. 
On the other hand, there will be no air 
to help damp out vibrations. Also new will 
be the fact that materials may be exposed 
to intense nuclear radiation fields, and 
that larger units will have nuclear plants 
either for auxiliary power sources or for 
direct propulsion. 

Complex equipment, posing complex 
maintenance problems, is calling for 
capable individuals which the country 
now lacks, said R. W. White, chief of the 
Standardization and Engineering Service 
Section, Office of the Chief of Ordnance, 
Department of the Army. Mr. White spoke 
during a symposium on problems in 
standardization created by the expansion 
of man’s activity into space. Although 
mounting costs of missiles and space 
vehicles make it imperative that stand- 
ardization be exploited to the full for 
cost reduction, such equipment is pro- 
duced only in limited runs and standard- 
ization must be directed to components 
and parts, he pointed out. Rapidly 
changing technology leading to early 
obsolescence works against standardiza- 
tion, but modularization of electronic 
equipment is one example of successful 
standardization, providing a logical and 
compact arrangement of components in a 
packaged unit to save space and make 
possible automatic production techniques. 

A great deal of work has been accom- 
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plished in developing a unihed drawing 
standard for use in the United States, 
Britain, and Canada, G. M. Noble, Do- 
minion Engineering Works, Ltd., Mon- 
treal, Que., Canada, declared. However, 
some differences of practice still remain 
to be reconciled, none of these insuperable 
obstacles to a completely unified docu- 
ment. He urged that more energetic ef- 
forts be made to resolve these differences 
so that the ABC countries will present a 
united front in the work of the Inter- 
national Organization for Standardization. 

Standards engineering calls for profes- 
sional preparation—education, training, 
or both, Dr. John Gaillard, management 
consultant, told the Society’s members. He 
pointed to three distinct phases. First, he 
said, many top executives still have to be 
educated in the value of standards en- 
gineering as a function of industrial 
management, and in the necessity of 
lending their full support to the standards 
engineer’s work. 

Second, the standards engineer should 
be educated in the basic philosophy of 
standardization, of which standards en- 
gineering is an application to industrial 
actvities. He should also be educated and 
trained in setting up the necessary ad- 
ministrative machinery and procedure in 
an industrial enterprise and in the art of 
writing specifications. 

Third, for maximum results, the rank 
and file should be educated in the essential 
purpose of standards engineering, so as 
to promote the spirit of co-operation in 
the program. 

In the course of time, standards en- 
gineering may be expected to be taught 
as a regular subject in college courses, 
Dr. Gaillard declared. For the present, 
however, he said, industry must rely on 
private sources, seminars, and consulta- 
tion. 

The Standards Engineers Society is 
undertaking a research and education 
program and has organized a committee 
for this purpose, M. S. Gokhale, chairman 
of the committee, reported. 

The program, as approved by the SES 

Board of Directors, includes the follow- 
ing: 
1, Preparation of a handbook on various 
standardization subjects, for daily guid- 
ance and other reference purposes by the 
standards engineers, as follows: 


(a) Various chapters of this hand- 
book will be written by the 
authorities on each subject. 

(b) Editorial responsibility will be 
with the SES Research and Edu- 
cation Committee. 

(c) Production and printing will be 
contracted with a reliable pub- 
lisher of technical handbooks. 


2. Establishment of a roster of available 
speakers and lecturers on standardization 
topics to senior college students in tech- 
nical schools. 

§. Creation of a scholarship for a course 
in standardization through an accredited 
fellowship or a foundation. 
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New Atom Tool Previewed 
as Oldest Is Decommissioned 


A new atomic research “tool”—the West- 
inghouse Testing Reactor (WTR)—was 
previewed recently at the same time that 
one of the oldest industrial atom smashers 
was decommissioned. The decommissioning 
ceremony was held at Westinghouse Elec- 
tric Corporation’s atomic power depart- 
ment headquarters in Forest Hills, near 
Pittsburgh, Pa. With a roar, compressed 
air was released from the giant smasher’s 
pear-shaped pressure tank that housed the 
Van de Graaff generator used for 20 years 
in scientific studies aimed at unlocking 
some of the secrets of nuclear fission. 

The department’s technical director, Dr. 
W. E. Shoupp, veteran Westinghouse 
atomic scientist under whose supervision 
the 90-ton atom smasher was built and 
operated since 1938, turned the valve that 
released the air pressure and signified de- 
commissioning of the device. Dr. Shoupp’s 
work with the atom smasher, in which 
subatomic particles were shot down a 40- 
foot vacuum tube at velocities ranging 
from 30 million to 100 million miles per 
hour, led to the discovery of photofission 
—the process of splitting the uranium 
atom into two fragments by impact of 
gamma rays. 

At the 850-acre WTR site near Waltz 
Mill, Pa., E. T. Morris, manager, said 
that the company’s newest atomic re- 
search and development tool will go into 
operation in May 1959. He described the 
installation as “an additional research and 
testing tool to help solve the many fuel 
and material problems which must be 
solved if economic nuclear power is to be- 
come a reality.” 

The primary purpose of the WTR will 
be to subject materials and nuclear fuels 
to radiation conditions similar to those en- 
countered in an operating power reactor. 
It also may be used for the limited pro- 
duction of radioisotopes for industrial and 
medical use. 

A large vapor container—an 85-foot-high 
cylinder measuring 70 feet in diameter 
and made of %-inch steel plate—will 
house the nuclear reactor itself. When the 
reactor is in operation the plant’s air 
handling system will change the air in the 
vapor container once every four minutes. 
Air pressure in the container will be 
slightly less than the outside atmosphere 
so that any leakage will be inward. 

The area directly below the reactor con- 
tains a canal 100 feet long with a mini- 
mum width of 7 feet. Filled with 18 feet 
of water, the canal leads to three “hot” 
laboratory caves located in the service 
building. Thus, transfer of materials will 
be done entirely under water. The hot 
labs will contain complete facilities for 
the remote handling and examination of 
irradiated materials and equipment. View- 
ing into the hot cells will be through spe- 
cial windows 33 inches thick. Walls of 
high density concrete, 3 feet thick, pro- 
vide shielding of the cells. 

Although the initial operation of the 
reactor will be at a power level of 20,000 
kw of heat, the plant has been constructed 
to permit operation at any level up to 
60,000 kw with some additional equip- 
ment and minor building changes. 
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LOOKING DOWN into water-filled steel tank, 
photograph shows top portion of nuclear 
core for Westinghouse Testing Reactor now 
under construction. Shown rising above the 
top of the core are control rod extensions 
which connect control rods to drive mecha- 
nisms located above. Fuel for reactor is en- 
riched uranium in the form of about 60 fuel 
elements arranged in the core-supporting 
structure. 





Severe Storms Identified 
by Long-Range Radar “Warning” 


Potentially dangerous thunderstorms 
“telegraph their punches” so that long- 
range weather radar observers can sepa- 
rate mild from severe storms, according 
to two Air Force Cambridge Research 
Center (AFCRC) scientists. This report 
was given at the 7th Weather Radar 
Conference at Miami Beach, Fla., by 
A. C. Chmela and R. J. Donaldson, Jr., 
members of AFCRC’s Weather Radar 
Branch, Geophysics Research Directorate, 
located atop Great Blue Hill in Milton, 
Mass. AFCRC is one of 10 Air Research 
and Development Command (ARDC) 
centers in the United States. 

Using somewhat different approaches to 
the problem of identifying severe thun- 
derstorms by radar, they found that 
dangerous types of storms have much 
more intense radar echoes in their upper 
portions than do ordinary thunderstorms. 

Most thunderstorms are not severe. In 
only one third of the southern New 
England storms studied by the AFCRC 
Weather Radar Branch in 1957, hail 
reached the ground, and only a small 
minority of thunderstorms were capable 
of causing serious damage by releasing 
tornadoes or other severe windstorms. 

Mr. Chmela traced development of a 
squall line that passed through New 
England on June 19, 1957, causing five 
tornadoes, widespread wind damage and 
hailstones up to the size of golfballs. 
Hundreds of photographs of the radar 
echo were recorded, providing a concrete 
record of storm intensity changes in space 
and time. 

The storms that produced tornadoes 
and other severe events were character- 
ized by a pronounced maximum intensity 
of the radar echo at altitudes between 


199 





16,000 and 26,000 feet, and by an echo 
top height above 44,000 feet. Maximum 
radar echo in severe storms was 10 to 100 
times stronger than the greatest recorded 
in three fourths of ordinary thunderstorms 
in which no hail reached the ground and 
no severe winds were reported. 

Mr. Donaldson reported similar findings 
in a survey of vertical profiles of echo 
intensity in 63 New England thunder- 
storms. He also noted the lack of signifi- 
cant difference near the ground, but 
pointed out that at 20,000 feet the typical 
hailstorm echo is nearly 10 times as in- 
tense as the typical thunderstorm without 
hail. Two tornadoes included in this study 
had echoes 33 and 230 times as intense 
as the typical rainstorm echo. 

At 35,000 feet, the differences are even 
more striking, said Mr. Donaldson. The 
typical hailstorm’s radar echo is more 
than 60 times as strong as the typical 
rain thunderstorm at this altitude. Two 
tornado storms observed had echoes 600 
and 1,000 times as intense as the “normal” 
thunderstorm. 

The shape of the vertical profiles also 
characterizes the type of storm. The most 
intense echo of the typical rain thunder- 
storm is near the ground, and the inten- 
sity falls off with height. A hailstorm 
registers its peak echo at 17,000 feet, and 
the intensity of echoes from tornado 
storms increases markedly up to a maxi- 
mum around 21,000 feet. 

A third radar indication that a severe 
storm is occurring is by the detection of 
lightning flashes, Dr. David Atlas, chief 
of the Weather Radar Branch, told the 
Miami meeting. Three types of thunder- 
storm echoes appear on radars normally 
used for detection and height-finding of 
aircraft, he said. The main echo comes 
from rain, hail, or ice crystals. From time 
to time, on a single sweep of the radar 
beam, an echo appears that is believed 
to indicate reflection of radar waves from 
ionized air left in the wake of a lightning 
discharge between clouds or vertically 
upward from the top of the storm. 

Dr. Atlas’ report dealt mainly with a 
third type of signal, a dotted line extend- 
ing from the radar position to the storm. 
Known as a sferic, this signal is the direct 
reception of electrical energy transmitted 
by a lightning discharge. In this instance, 
radar acts only as a receiver and lightning 
acts a8 a transmitter. 

One of the most interesting lightning 
features which has been disclosed by 
these observations is that many, if not 
most, sferics originate at the very top of 
a thunderstorm, and not in the lower 
levels as has generally been thought. In- 
deed, Dr. Atlas suggested that the sferics 
are associated with the initiation of a 
discharge and that these discharges 
progress upwards, causing the ionization 
which is responsible for the subsequent 
lightning echoes. 

Dr. Atlas showed that when the number 
of sferics detected per hour is high, severe 
weather is generally experienced at the 
corresponding time and location within 
the storm. However, he noted, lesser 
sferic rates do not necessarily indicate the 
absence of severe weather and tornadoes. 
Dr. Atlas also noted that a number of 
existing weather radars are sufficiently 
sensitive to be used as sferics detectors. 
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Latest Information 
Available from the AEC 


The U. S. Atomic Energy Commission 
(AEC), Washington 25, D. C., has released 
certain information of interest to the gen- 
eral public. These items are noted in the 
following listing. 

Number 
A-264 


Title 


AEC-Air Force Invite Proposals for 
Factory-Assembled Nuclear Power 
Plant 

AEC Invites Industry To Participate 
in Fuel Cycle Development Program 
AEC Announcement 

AEC Proposes Amendment Giving 
License Exemption to Users of Prod- 
ucts Containing Low Concentrations 
of Radioisoto 

AEC Sells Highly Enriched Uranium 


A-269 


A-278 
A-288 


to Australia for Research Purposes 
AEC Requires Additional Safeguards 
in Handling of Sizable Amounts of 
Special Nuclear Material 

EC Amendment Allows for Addi- 
tional Licensed Uses of Special Nu- 
clear Material 
U.S.-Euratom Agreement 
at Signed 

AEC Licensing Amendment 

Would Require Quarterly Status Re- 
ports on Reactor Construction 
AEC Modifies Third Invitation 
under Power Demonstration Reactor 
Program 
AEC Receives Proposal for Gas- 
Cooled Graphite-Moderated Nuclear 
Power Plant 
AEC Notice of Modification of the 
1962-1966 Domestic Uranium Con- 
centrate Procurement Program 
Proposed AEC Action Would En- 
large Scope of Public Records Re- 
lating to Licensing 


for Co- 


LETTERS TO THE EDITOR 


INSTITUTE members and subscribers ere. invited 
to contribute to these 1 of 
opinion dealing with published articles, techanleal 
papers, or other subjects of 
interest. While endeavoring to publish as many 
letters as possible, Electrical Engineering reserves 
the right to publish them in whole or in part or 
te reject them entirely. Statements in letters are 








Atomic Nucleus Letter Corrected 
To the Editor: 


In the December 1958 issue of Electrical 
Engineering, Letters to the Editor section 
you published my letter entitled “Atomic 
Nucleus.” I am sorry, but I made an error 
in the calculations at the end of page 
1159. The last paragraph should be as 
follows: 


The total charge of all the orbital elec- 
trons in the formation of the earth is then 


1.721 x 10° x —4.8 X 10°” 
= —8.2608 X 10" absolute electrostatic 
units, or 


1.721 x 10° X —1.6 X 10°" 
= —2.7536 X 10" absolute electromag- 
netic units and the mass of these 
electrons is 


1,721 X 10° X 9.1066 x 10-* 
= 1.567 X 10° grams. 


I regret this mistake. 
Very truly yours, 


E. J. MOMMO (AM '13, 
M '24, Member for Life) 


Atomic Nucleus Theorem 


To the Editor: 


By letter in the December 1958 issue of 
Electrical Engineering, E. J. Mommo re- 
jects Dr. Grebe’s particle cohesion the- 
orem, preferring the classical electric- 
charge—with variation—as atomic binding 
force. 

As we never see electrons or protons, no 
one knows exactly what they are. What 
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we visualize are wake effects, and not the 
very entities themselves. There never is a 
clear picture given of just how this electric 
charge relates to the rest of the atom. 

For example: the electric charge of the 
earth has little or no relationship to the 
gravity binding force holding the earth 
in orbit. And this seems equally true of 
the atom and its electron volts. 

Since particles have mass, evidently 
gravity functions within the atom. But we 
cannot have any sensible concept of the 
vast all-pervading grid which holds the 
universe together, if we deal only in elec- 
tron volts and not in gravity, all of which 
originates in particles. This is true 
whether gravity is autochthonously gener- 
ated within electrons, or is the d-c—or 
static—stress-residue of ultrahigh  fre- 
quency (10** cps) rotating charges. 


Sincerely, 


D. J. STRUVEN (AM ‘43) 


NEW BOOKS 


The following new books are among those 
recently received at the Engineering Societies 
Library. Unless otherwise specified, books listed 
have been presented by the publishers. The 

no ibility for state- 
ments made in the following summaries, infor- 
mation for which is taken from the prefaces 
ef the beoks in question. 





ANALOG SIMULATION. By W. J. Karplus. 
McGraw-Hill Book Com cag Inc., 330 W. 
42nd St., New York 36, 1958. 434 pages, 
6% by 9% inches, bound. Sie. A comprehen- 
sive survey of anal techniques and systems 
for solving field problems is given in this book. 
The first part deals with the mathematical 
principles and techniques of immediate and 
direct interest in solving partial differential 
equations by electric analogs. This is followed 
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by a comprehensive study of the various meth- 
ods of simulating field problems by analogs. 
The basic operation of each system is described 
in some detail along with auxiliary techniques 
found useful. The concluding section is con- 
cerned with the solution of typical engineering 
problems. 


CREATIVE THINKING. By C. S. Whiting. 
Reinhold Publishing Corporation, 430 Park 
Ave., New York 22, N.Y., 1958. 168 pages, 
5 by 7% inches, bound. $3.95. The major por- 
tion of the book is concerned with operational 
techniques of creative thinking, including 
group discussion methods and analytical or 
mechanical techniques that groups have found 
useful in stimulating new ideas. Among those 
methods presented are the Gordon technique 
and brainstorming. The book concludes with 
descriptions of programs used by various cor- 
porations. 


DYNAMICAL ANALOGIES. By H. F. Olson. 
Second edition. D. Van Nostrand Company, 
Inc., 120 Alexander St., Princeton, N.J., 1958. 
278 pages, 644 by 9% inches, bound. $6.75. 
This is a new edition of a work dealing with 
dynamical analogies among electrical, mech- 
anical (rectilineal and rotational), and acous- 
tical systems. The subject matter is developed 
in stages from the age x element through a 
complex arrangement multielement systems. 
As an aid in establishing analogies, a complete 
theme is depicted in each illustration. A new 
chapter has been added on the magnetic anal- 
ogy as well as two chapters on analogies in the 
fields of noise, distortion, and feedback. The 
chapter on mobility has also been enlarged. 


FERNWIRKTECHNIK MII. Published as 
Nachrichtentechnische Fachberichte, Vol. 10 
by Friedrich Vieweg & Sohn, Braunschweig 
West Germany, 1958. 85 pages, 8% by 11% 
inches, paper. 14 DM. This group of 16 
papers, presented at a convention on remote 
control by telemetry, covers telecontrol equip- 
ment for air transport, street traffic regulating 
installations, mine signaling, electric wer 
supply, water level in sewage works, etc. There 
are also general papers on topics such as 
phase-angle measuring equipment for d-c cur- 
rents and selective telemetering by the impulse 
code method. 


INDUSTRIAL CARBON AND GRAPHITE. 
Published by the Society of Chemical Industry, 
London SW 1, England, distributed by the 
Macmillan Company, 60 Fifth Ave., New York 
11, N.Y., 1958. 630 pages, 8% by 11 inches, 
bound. $25.75. These papers, read at a 1957 
conference held in London, cover the following 
aspects: physical properties; manufacture; crys- 
tal structure; surface chemical properties and 
reactivity; electrical behavior and applications; 
graphite in the nuclear power industry; and 
mechanical, chemical, and metallurgical appli- 
cations. 


INDUSTRIAL TELEVISION. By H. A. Mc- 
Ghee. D. Van Nostrand Company, Inc., 120 
Alexander St., Princeton, N.J., 1957. 120 pages, 
5 by 7% inches, bound. $4. The first part of 
the book deals with the choice of cameras as 
well as with the principles of pick-up devices 
from the flying spot scanner to the photocon- 
ductive type tube. This is followed by the 
design of associated control equipment, includ- 
ing synchronizing and blanking pulse genera- 
tion, time bases, and remote-control facilities. 
The second part deals with specific applica- 
tions such as underwater television, stereo- 
scopic systems, and television microscopy. 


MAGNETIC AMPLIFIERS: THEORY AND 
APPLICATION. By Sidney Platt. Prentice- 
Hall, Inc., 70 Fifth Ave., New York 11, N.Y., 
1958. 238 pages, 64% by 9% inches, bound. $7. 
The fundamentals of magnetism, electromag- 
netism, and electromagnetic induction are dis- 
cussed in the preliminary chapters of this 
book, followed by a description of the theory, 
operation, and application of saturable reactors 
and magnetic amplifiers in both feedback and 
nonfeedback cases. Present commercial and in- 
dustrial uses are presented in detail as are 
the advantages and disadvantages of the mag- 
netic amplifier. 


PHYSICAL METALLURGY OF URANIUM. 
By A. N. Holden. Addison-Wesley Publishin; 
Co., Inc., Reading, Mass. 1958. 262 pages, 6% 
by 9% inches, bound. $5.75. This comprehen- 
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sive treatment studies uranium in terms of fun- 
damental properties and mechanisms. Among 
those aspects studied are radioactivity and nu- 
clear reactions, crystallography, physical and 
chemical properties, mechanical properties, de- 
formation, recrystallization and grain growth, 
transformations, diffusion in uranium systems, 
radiation damage to uranium, thermal-cycling 
growth, and metallography. An appendix pro- 
vides phase diagrams for binary uranium- 
alloy systems. This is a volume in the Atoms 
for Peace presentation set. 


THE PHYSICAL THEORY OF NEUTRON 
CHAIN REACTORS. By A. M. Weinberg and 
E. P. Wigner. University of Chicago Press, 
Chicago 37, Ill., 1958. 801 pages, 64% by 92 
inches, bound. $15. A scholarly account of the 
mathematical and physical theory underlyin; 
the design of nuclear power reactors, the boo 
is divided into four parts covering (1) the 
nuclear physics of chain reactors, (2) the trans- 
port theory of neutrons, (3) general reactor 
theory, and (4) heterogeneous reactors. Partic- 
ular features are the discussions of the new 
fields of resonance and high-energy reactors, 
and of heterogeneous reactor physics. 


PROGRESS IN SEMICONDUCTORS: VOL- 
UME THREE. Edited by A. F. Gibson and 
others. John Wiley and Sons, Inc., 440 Fourth 
Ave., New York 16, N.Y., 1958. 210 pages, 64% 
by 9% inches, bound. $8.50. This is a selective 
review of current developments in the field 
of semiconductors that discusses the following 
topics: the magnetoresistivity of germanium 
and silicon, electronic conductivity of silver 
halide crystals, silicon junction diodes, lifetime 
of excess carriers in semiconductors, chemical 
purification of germanium and silicon, scatter- 
ing and drift mobility of carriers in ger- 
manium, and electronic processes in cadmium 
sulphide. 


PROJECT SHERWOOD: THE U.S. PRO- 
GRAM IN CONTROLLED FUSION. By 
A. S. Bishop. Addison-Wesley Publishing Co., 
Inc., Reading, Mass., 1958. 216 pages, 6% by 
9% inches, bound. $5.75. This is the first un- 
classified report on the controlled thermonu- 
clear effort in the United States. Beginning 
with the basic principles involved in a fusion 
reaction, it continues with the various meth- 
ods now being studied to control thermonu- 
clear energy with the hope of eventually pro- 
ducing net power. Methods such as pinch, 
stellerator, magnetic mirror, and molecular ion 
ignition are explained. This is a volume in 
the Atoms for Peace presentation set. 


PHYSICAL ACOUSTICS AND THE PROP- 
ERTIES OF SOLIDS. By W. P. Mason. D. Van 
Nostrand Company, Inc., 120 Alexander St., 
Princeton, N.J., 1958. 402 pages, 644 by 9% 
inches, bound. $9. An introduction to the uses 
of wave transmission in solids, the book dis- 
cusses both engineering applications and analy- 
tical uses. Part one deals with basic principles 
and engineering applications. It ins with 
transducers used to generate waves in solids and 
continues with instruments for measuring at- 
tenuation, velocity, and characteristic imped- 
ances of solids. It concludes with high- and 
low-intensity applications of wave transmission. 
Part two is concerned with analytical uses and 
presents such topics as phenomenological 
models for wave propagation, thermal damp- 
ing, grain scattering, domain motion effects, 
interstitial diffusion effects, high- and low- 
amplitude dislocation effects, sound transmis- 
sion in single-crystal quartz and glasses, and 
sound damping by free electrons. 


REACTOR FUEL TECHNOLOGY. Edited by 
E, A. Wiggin. Atomic Industrial Forum, Inc., 
3 E. 54th St., New York 22, N.Y., 1958. 120 
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ENGINEERING Societies Library books 
may be borrowed by mail by AIEE mem- 
bers for a small handling charge. The Li- 
brary also prepares bibliographies, main- 
tains search and translation services, and 
can supply a photoprint or a microfilm 
copy of any item in its collection. Address 
inquiries to R. H. Phelps, Director, En- 
— Societies Library, 29 W 39 St., 
ew York 18, N. Y. 
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pages, 842 by 11 inches, paper. $5. Papers 
discussing enriched and natural uranium sys- 
tems, blanket fuel, metal and alloy elements, 
oxide elements, zirconium and zircaloys, stain- 
less steels, and aluminum alloys are Included. 
The papers were delivered at a 1958 meeting 
at St. Petersburg Beach, Fla. 


READINGS IN LINEAR PROGRAMMING. 
By S. Vajda. — Wiley & Sons, Inc., 440 
Fourth Ave., New York 16, N.Y., 1958. 99 
pages, 53%4 by 8% inches, bound. $3. Practical 
applications of linear programming are worked 
out in detail so as to provide a clear outline 
of the basic concepts involved. Among those 
areas studied are transportation, production 
scheduling, personnel assignment, ship schedul- 
ing, routing aircraft, investment, gasoline 
blending, and warehousing. The author has 
included enough theory to make the book 
self-sufficient. 


SCIENTIFIC USES OF EARTH SATEL- 
LITES. Edited by J. A. Van Allen. Second 
edition. University of Michigan Press, 412 
Maynard St., Ann Arbor, Mich., 1958. 316 
pages, 7 by 10% inches, bound. $10. The 
present edition has been enlarged to the ex- 
tent that it may be considered almost a 
handbook on earth satellites. Those areas most 
extensively revised are the orbit of a small 
earth satellite, insolation of the upper atmos- 
phere and of a satellite, meteorological meas- 
urements and measurements of the earth's 
magnetic field from a satellite vehicle, iono- 
spheric structure as determined by a minimal 
artificial satellite, and measurements of inter- 
planetary dust. 


SEMICONDUCTORS AND PHOSPHORS 
Proceedings of the 1956 International Collo- 
quium. Edited by M. Schén and H. Welker. 
Interscience Publishers, Inc., 250 Fifth Ave., 
New York I, N.Y., 1958. 684 pages, 644 by 9%4 
inches, bound. $16.50. This collection of papers 
deals with a wide variety of aspects of the 
subject, including growth and defects of semi- 
conductor crystals, the incorporation of foreign 
atoms in crystalline solids, irradiation of semi- 
conductors, thermoelectrical effects in semicon- 
ductors, surface effects on the diffusion of 
impurities in semiconductors, generation of 
imperfections by thermal stress, measurement 
of minority carrier lifetime by the phase shift 
of photoconductivity, photon emission from 
breakdown in silicon, and recent investigations 
on the electroluminescence of gallium -— 
phide. The papers are in English, French, or 
German. 


SOLID FUEL REACTORS. Edited by J. R. 
Dietrich and W. H. Zinn. Addison-Wesley 
Publishing Co., Inc., Reading, Mass., 1958. 
844 pages, 64% by 9% inches, bound. $10.75. 
The book reviews the basic concepts, present 
status of development in the United States, 
and the technical outlook for five projected 
solid fuel nuclear power reactor types. These 
are the fast-neutron power breeders, heavy 
water reactors, gas-cooled reactors, organic 
moderated and cooled reactors, and a thermal 
reactor for recycling plutonium. The informa- 
tion presented ranges from well-established 
experimental, theoretical, and developmental 
results to analyses intended to provide direc- 
tion for future work. This is a volume in the 
Atoms for Peace presentation set. 


STATIC ELECTRIFICATION. By L. B. 
Loeb. Springer-Verlag, Berlin, West Germany, 
1958. 240 pages, 6% by 10 inches, bound. DM 
48. A study of the various processes leading 
to static electrification, the book includes dis- 
cussions of static electrification by the elec- 
trolytic process, the contact potential difference 
or Volta potential, static changing by spray 
electrification, mechanisms of electrification on 
solid-to-solid contact, and processes involving 
ionization of gases. A concluding section deals 
with static elimination and the use of electro- 
static dischargers. 


SYMPOSIUM ON BRITTLE FAILURE OF 
ROTOR FORGINGS. Published by the Ameri- 
can Society for Testing Materials, 1916 Race 
St., Philadelphia 3, Pa., 1958. 43 pages, 6 by 
9 inches, paper. $2. Papers on the require- 
ments of rotor forgings for turbines and gen- 
erators, with particular reference to inspection 
and testing are given. These were presented at 
the 5S) ial Meeting for Delegates to the World 
Metals Congress in 1957. 


201 





SYNTHESIS OF LINEAR COMMUNICA- 
TION NETWORKS. By Wilhelm Cauer; 
translated by G. E. Knausenberger. Second 
edition. McGraw-Hill Book Company, Inc., $30 
W. 42nd St., New York 36, N.Y., 1958. 866 
pages, 644 by 9% inches, bound. $17. This is 
a translation from German of a standard work 
dealing with network design. In the present 
edition, the two volumes of the original are 
bound into one. Volume one contains a basic 
exposition of network analysis and synthesis, 
as well as a discussion of the image-parameter 
method. An appendix presents a collection of 
formulas and practical means of filter design 
with tables, design charts, and examples. Vol- 
ume two discusses the insertion-parameter de- 
sign method, band-separation networks, and 
network equivalence. Appendixes provide the 
mathematical foundations of circuit theory 
including the Chebyshev approximation 
method, 


TECHNIQUES OF PLANT MAINTENANCE 
AND ENGINEERING. Published by —e 
and Poliak, Inc., 341 Madison Ave., New York 
17, N.Y., 1958. 211 pages, 842 by 11% inches, 
bound. No price given. The volume is com 
yrised of conference papers presenting the 
atest methods and practices in the mainte 
nance field in general, and in specific indus 
tries and plants of various sizes. Topics cov 
ered include welding, electric power bills 
maintenance in small plants, labor relations. 
reventive maintenance, planning and schedul 
ing, electric motors, sanitation objectives, auto- 
mation, cost control, and preventing air and 
water pollution. Proceedings of the Technical 
Sessions of the 9th National Plant Maintenance 
and Engineering Show, 1958. 


U.S. RESEARCH REACTOR OPERATION 
AND USE. Edited by J. W. Chastain, Jr 
Addison-Wesley Publishing Co., Inc., Reading, 
Mass., 1958. 366 pages, 644 by 9% inches, 
bound. $7.50. The research reactor is studied 
as a means of providing a strong source of 
neutrons and gamma rays for physical re- 
search, irradiation testing, and ——— Ta- 
dioactive isotopes. The principal emphasis in 
the book is on the advantages and disad- 
vantages of different reactors and on the costs 
of acquiring and operating a research reactor 
facility. Each type of research reactor is de- 
scribed in detail and analyzed in relation to 
specific needs. This is a volume in the Atoms 
for Peace presentation set. 


TECHNICAL LITERATURE 


The fellewing recently issued technical litera- 
ture may be of interest toe readers of Electrical 
Engineering. All inquiries should be addressed 
te the issuers 


PILOT. Published for the first time in Janu- 
ary 1959, Pilot (Permutation Indexed Litera- 
ture of Technology) is a monthly index of 
current technical literature on electronics, com- 
puters, automation, and avionics. With the use 
of ss machines, all significant 
words of technical article titles are alphabeti- 
cally indexed. Annual subscription rate is $60. 
The periodical may be ordered from Sol Gross- 
man, president, Permutation Indexing, Inc., 
P.O. Box 25075, Los Angeles 25, Calif. 


WELDING TYPE 347 STAINLESS STEEL 
PIPING AND TUBING. Bulletin #43. Writ- 
ten by G. E. Linnert and prepared under the 
auspices of the Welding Research Council 
(WRC), the report is a comprehensive review 
of information on the welding of Type 347 
stainless steel piping and tubing. Both pub- 
lished and previously unpublished data are in 
cluded. An account is given of the origin and 
development of columbium stabilized stainless 
steel to provide familiarity with the actual 
chemical composition of the Type 347 grade 
as it is currently produced. Facts are supplied 
on microstructure and properties of wrought 
material, castings, and weld metal which later 
help explain the properties of welded joints. 
The main portion of the report is devoted to 
welding procedures and joint properties. Weld- 
ing defects are thoroughly covered as to cause 
and cure. The 103-page book may be ordered 
from American Welding Society, 33 W. 39th 
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St., New York 18, N.Y., or from WRC, 29 W. 
39th St., New York 18, N.Y. 


EIA STANDARDS. Three new recommended 
standards for the electronics industry and the 
second of the specifications for military com- 
ponents to be issued by the Electronic Indus- 
tries Association (EIA) have been made avail- 
able to industry. The new standards are: 
RS-168-1, Dimensional and Electrical Charac- 
teristics Defining Tube and Transistor Sockets 
(an addendum to RS-168), 90¢; RS-185-1, Di- 
mensional and Electrical Characteristics Defin- 
ing Sockets for Printed Circuits (an addendum 
to RS-185), $1.65; and RS-213, Test Point 
Locations for Printed Wiring Assemblies (new 
material), 25¢. The second specification for 
military components, SMC-2, issued by the EIA 
Engineering Department, is Electrical Wire, 
Insulated, High Temperature, $2.35. These 
standards and specifications may be obtained 
through the EIA Engineering Dept., 11 W. 
42nd St., New York 36, N.Y. (A minimum 
charge of $1 is made on all orders.) 


PROCEEDINGS OF THE NATIONAL 
SYMPOSIUM ON EXTENDED RANGE & 
SPACE COMMUNICATIONS. Because of the 
great interest indicated by those who attended 
the symposium, which was held in Washing- 
ton, D.C., in October 1958, it was decided to 
publish the Proceedings. The symposium was 
sponsored by the Professional Groups on An- 
tennas & Propagation and Communications 
Systems of the Institute of Radio Engineers. 
Copies of the Proceedings are available at $2 
from J. J. Renner, c/o Jansky & Bailey, 1735 
DeSales St., NW, Washington 6, D.C. 


OTS REPORTS. Publications recently made 
available to the public through the Office of 
Technical Services include: “Dynamic Systems 
Synthesizer,” PB 151137, by E. C. Hutter and 
others, Radio Corporation of America for 
Wright Air Development Center, U.S. Air 
Force, 1956, price $3.50. which reviews the 
development of components for an all-elec- 
tronic analog computer facility described as 
sufficient to simulate modern guided missile 
systems; and ““The Literature of Space Science 
and Exploration,” PB 131755, compiled by 
M. Benton, U.S. Naval Research Laboratory, 
1958, price $4, which is a bibliography of 
2,274 references to published unclassi in- 
formation concerning the more scientific as- 
pects of space exploration, both theoretical and 
applied, covering the riod 1903-58. Both 
eemauton may be ordered from OTS, U.S. 

partment of Commerce, Washington 25, D.C. 


1957 SUPPLEMENT TO BIBLIOGRAPHY 
& ABSTRACTS ON ELECTRICAL CON- 
TACTS, STP 56-L. This bibliography covers 
papers on the subject of electrical contacts 
published from October 1956 th October 
1957. It brings the total number of references 
in this series of bibliographies to over 2,600. 
The reader will find both author and subject 
indexes, an extensive key to abbreviations 
used, and corrections and additions for the 
period 1934-55. Copies of the 1957 a. 
are $1.75 each; the original volume, STP 56-G, 
and its five supplements may be obtained for 
$10 each set. These books may be obtained 
from American Society for Testing Material, 
Headquarters, 1916 Race St., Philadelphia 3, 
Pa. 


TABLES OF DIELECTRIC DISPERSION 
DATA FOR PURE LIQUIDS AND DILUTE 
SOLUTIONS. By Floyd Buckley and A. A. 
Maryott, this publication contains tabulations 
of primary dielectric dispersion data and de- 
rived characteristic dispersion parameters for 
pure liquids and dilute solutions. Tabulations 
are given for almost 200 substances in the 
liquid state and for dilute aqueous and non- 
aqueous solutions with more than 150 solutes. 
Four of the six tables are for pure liquids, 
two containing summaries of the derived dis- 
persion parameters and two the primary data. 

‘he remaining two tables contain the numeri- 
cal data and the derived dispersion parameters 
for dilute aqueous and nonaqueous solutions. 
The section on graphs supplements the tables 
for pure liquids and contains reproductions 
of pertinent data that are available only in 
the form of graphs. The tabulation of this 
data is part of a general program at the 
National Bureau of Standards for the critical 
evaluation and compilation of data from se- 
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lected fields of physics and chemistry, The 
pamphlet, National Bureau of Standards Cir- 
cular 589, is available at 50¢ from Superin- 
tendent of Documents, U.S. Government Print- 
ing Office, Washington 25, D.C. 


INVENTIONS WANTED BY THE ARMED 
FORCES. Published by the National Inventors 
Council (NIC), U.S. Department of Commerce, 
this publication lists technological puzzles 
which have stumped military scientists in the 
hope that civilian inventors may produce the 
solutions. Some of the problems listed for the 
field of electricity and electronics include: a 
highly directive antenna to increase the range 
of a radar set or communication equipment, 
especially in the microwave frequency bands 
between 1,000 and 30,000 megacycles; a device 
for receiving electromagnetic radiation in the 
9-14 micron region with a response time of 
microseconds, which should operate at normal 
temperatures; and a sharply unidirectional de- 
vice of small size in relation to wavelength for 
sound detection on signals as low as 5 cycles 
S second. Free copies of ‘Inventions 

janted,” as well as the 1957 basic edition 
listing more than 300 problems, may be ob- 
tained by writing the NIC, U.S. Dept. of 
Commerce, Washington 25, D.C. Suggested 
solutions to problems also should be addressed 
to the Council, which is the Government's 
official clearinghouse for processes and inven- 
tions of potential value to the Armed Forces. 


PROCEEDINGS OF THE 14TH ANNUAL 
MEETING OF THE METAL POWDER AS- 
SOCIATION. The 16 papers collected in the 
proceedings delve into powder metallurgy 
topics from the state of the art in the USSR 
to new methods of producing high-perform 
ance radio frequency filter elements. Other 
papers deal with powder metallurgy’s relation. 
ship to or effect on metal cutting tools, sin- 
tering atmospheres, rockets and missiles, barrel 
finishing, slip casting methods, and other re- 
cent techniques. Single copies of the 125-page 
illustrated proceedings are available at $4 each 
from Metal Powder Industries Federation 
(formerly Metal Powder Association), 130 W 
42nd St., New York 36, N.Y. 


HIGHWAY LIGHTING REFERENCE 
GUIDE. Based on American Standard Practices 
for Street and Highway Lighting, as developed 
by the Illuminating sy pewscter. Society for 
the American Standards Association, the guide 
was prepared because of the high percentage 
of fatal and nonfatal accidents which occur at 
night on America’s highway network. The 
book was designed for use by highway and 
lighting engineers, as well as officials concerned 
with this field. Available light sources are 
reviewed in detail first; incandescent, mer- 
cury, and linear fluorescent lamps are next 
discussed, with appropriate illustrations and 
tables. A second section, devoted to luminaires, 
reviews fundamentals of design, elements used, 
light distribution, common types in use, qual- 
ity specifications, standards and tests, and in- 
stallation and maintenance. Lengthy discus- 
sion, with complete position diagrams, is given 
to various highway “situations,” such as inter- 
sections, expressways, tunnels, bridges, high 
traffic density sections, and urban area ap- 
proaches. Copies of the guide are available, 
at $1, from the Safe Highway Lighting Com- 
mittee of the Street and Highway Safety 
Lighting Bureau, 1400 Terminal Tower, Cleve 
land, Ohio, or 155 E. 44th St., New York, N.Y 


HOW TO DESIGN AND _ SPECIFY 
PRINTED CIRCUITS. This manual, released 
by the Institute of Printed Circuits (IPC), is 
a practical guide for the design engineers and 
purchasing executives in the appliance, auto- 
motive, electrical manufacturing, and elec- 
tronics industries. The book presents a general 
technical explanation of the sequence in adapt- 
ing electrical and electronic wiring circuits to 
a single or coplanar printed wiring connecting 
structure. Over 60 pictures and _ illustrations 
are included. Topics reported on include: the 
advantages of printed circuits, layout and de- 
sign considerations, selection of materials and 
components, reliability, terminology and defi- 
nitions, production methods, process limita- 
tions, multiple soldering techniques, switch 
plates and commuter discs, art work, finishes, 
service and repair, and printed circuit as- 
sembly. Copies of the book may be purchased 
from IPC, 27 E. Monroe St., Chicago 3, Ill., 
at $5 per copy. 
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MICROWAVE RESEARCH 


The expanding role of electronic equipment in 
modern military operations has given high pri- 
ority to microwave research. No field today offers 
greater challenge to the scientist and engineer. 

In support of current electronic countermeas- 
ures programs and in anticipation of future 
systems requirements, Ramo-Wooldridge Divi- 
sion is engaged in microwave research to develop 
new techniques and to refine conventional com- 
ponents. 

Research is under way at Ramo-Wooldridge 
for new methods and new designs to reduce sub- 
stantially the over-all size, weight and complexity 
of electronic equipment for both airborne and 
ground-based uses. 

For example, the low-loss delay line in the 
photograph above was designed, developed and 
manufactured by Ramo-Wooldridge for use in 
airborne equipment. Packaged for use in the 
system for which it was designed, this miniature 


ceramic unit weighs less than two pounds. It re- 
places a component which weighed more than 
twenty pounds and occupied more than five 
tin.es as much volume. 

Special opportunities exist for those with 
qualified experience in microwave research—in 
technique evaluation, component development, 
and design of such systems equipment—at 
Ramo-Wooldridge. 

Engineers and scientists are invited to explore 
openings at Ramo-Wooldridge in: 

Electronic Reconnaissance and 
Countermeasure Systems 

Infrared Systems 

Analog and Digital Computers 

Air Navigation and Traffic Control 

Antisubmarine Warfare 

Electronic Language Translation 

Information Processing Systems 

Advanced Radio and Wireline Communications 

Missile Electronics Systems 


RAMO-WOOLDRIDGE 


P.O. BOX 90534, AIRPORT STATION * LOS ANGELES 45, CALIFORNIA 


a division of Thompson Ramo Wooldridge inc. 
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New and Imp 


Wide Range D-C/A-C 
Power Supplies ... 


A line of variable-output unregulated 
power supplies called RC-Nobatron Ran- 
gers provides both d-c and a-c outputs 
for general purpose laboratory or produc 
tion-line test-bench applications. D-c out- 
puts range from zero to 36 and from zero 
to 150 volts; a-c outputs range from zero 
to 130 volts. Consisting essentially of a 
conveniently packaged variable autotrans 
former, rectifier, and filter circuit, the 
units have exceptionally low internal 
impedance as a result of conservatively 
rated components. Complete specification 
data is contained in Product Data Sheet 
DC270. Sorensen & Company, Inc., Rich- 
ards Ave., South Norwalk, Conn. 


Circle 201 on the card. 


3-Kw Ultrasonic Generator... 

Designed for high-volume. all day 
production cleaning, the APT 590 gener- 
ator will activate up to 6 square feet of 
transducer area, or 300 gallons of clean 
ing solution. Ultrasonic cleaning requires 
no operator attention except for immer- 
sion and removal of parts, and generally 
removes insoluble soils in minutes. Even 
complicated mechanisms, blind holes, and 
other involved shapes are thoroughly 
cleaned, as long as they are in contact 
with the ultrasonically agitated liquid. 
Branson Ultrasonic Corp., 40 Brown 
House Rd., Stamford, Conn. 
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High Fidelity Innovation ... 


Ihe Audio Baton enables an audio 
phile to control to an infinite degree the 
sounds in the entire audio spectrum from 
0 to 20,000 cycles per second. Control is 
achieved through nine knobs, each cov 
ering one of nine octaves within that 
range. Kettle drums, piccolos, bass viols 
or the human voice can be suppressed o1 
accentuated at will. In a public address 
system the shrill whistle induced bv feed 
back can be virtually eliminated without 
sacrificing the tonal quality of the lec 
turer. Blonder-Tongue Laboratories, Inc., 
9 Alling St., Newark 2, N.J. 


, 
Circle 203 on the « 


Transistorized Industrial 
Computer 


A small 


puter developed for automatic control of 


all-transistor digital com 
industrial processes has been test operated 
for 2,000 hours without component fail 
ure. Specifically designed for a variety of 
industrial uses in the power, chemical, oil 
gas, and steel industries, the device is cur 


rently being investigated for the control 
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of boilers during start-up and shut-down. 
Ferranti Ltd., Hollinwood, Lancaster, 
England. 


Circle 204 on the card, 


Multiplier Phototube 
for Discoveries on Mars... 


A recent electronic tube development 
may provide the key in determining 
whether Mars has sufficient water to sup 
port life. A multiplier phototube capable 
of converting light into an electric cur 
rent and amplifying the result 2 million 
times, has been installed by the Office of 
Naval Research in a 16-inch telescope 
scheduled to be trained on Mars from a 
balloon 80,000 feet above the earth’s sur 
face. Installed as the eyepiece, this tube 
will amplify sunlight reflected from the 
surface of Mars. Scientists will then study 
the infrared portion of light to determine 
what part has been absorbed by water 
vapor in the Martian atmosphere. Inter- 
national Telephone & Telegraph Corp., 
Fort Wayne, Ind. 


Circle 205 on the card. 


Flight Simulator... 


A low-threshold, high-response flight 
simulator has been delivered to the San 
Diego test facility of Convair, Calif. The 
2-axis unit, one of a line of I-, 2-, and 3 
axis units, will enable the accurate testing 
of airborne electronic components over a 
full range of flight patterns. The Convair 
unit accommodates components Or SVs 
tems as large as 12 by 12 by 14 inches and 
weighs up to 50 pounds. It will subject 
test components to rates of 200 degrees 
per second and accelerations of 6 x 10* 
Task Corp., 1009 E. 
Vermont Ave., Anaheim, Calif. 


degrees per second 


Circle 206 on the card. 


Noise Generator . . 


Noise 100 million times greater than 
the 5 o'clock traffic din can be produced 
by an electromechanical loudspeaker. De 
signed to simulate the noise of a rocket 
engine, the generator helps test critical 
components that will go into the Titan 
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and Minuteman ICBM nose cone. Avco 
Research and Advanced Development Di- 
vision, 201 Lowell St., Wilmington, Mass. 


Circle 207 on the card, 


Continuous Integration Recorder . . . 


An electronic — strip-chart —recordet 
with continuous integration measures, 
records, and continuously totalizes any 
linear variable with respect to time. Al 
though designed primarily for gas chro 
motography analysis, it can be used to 
measure flow, continuous weighing sys 
tems, electric power line network con 
sumption, and electric current in alu 
minum pot lines and other electrolytic 
cell lines. Brown Instruments Div., Minne- 
apolis-Honeywell Regulator Co., Wayne 
and Windrim Aves., Philadelphia 44, Pa. 


Circle 208 on the cara. 


Coded Diodes ... 


An original coding system makes it 
easy for engineers and technicians rela 
tively inexperienced in semiconductors to 
select a specific diode on the basis of both 
the number and the values of characteris 
tics desired. Two major classifications of 
diodes are being produced, one for gen 
eral purpose and computer use, the other 
for special computer applications where 
10 operating characteristics are specified 
Employing the superior gold-bonded con 
struction in which a gold whisker wire is 
welded to the germanium pellet, the units 
are distinguished for their high forward 
conductance, high back resistance, and 
fast reverse recovery time. Ohmite Mfg. 
Co., 3682 Howard St., Skokie, Il. 


Circle 209 on the card 


Miniature Dimple Motor... 


\ powerful miniature, squib-actuated 
dimple motor, which provides positive 
displacement for the performance of m«¢ 
chanical work is 0.300 inch in diameter 
and 1% inch long. Actuated by as little as 
7,500 ergs, the motor is capable of pro 
viding 8 pounds of thrust over a 0.1 inch 
minimum stroke within an clapsed time 
Atlas Powder Co., Ord- 
nance Material Dept., Wilmington 99, Del. 


of | millisecond 


Circle 210 on the card. 


Conductor Harness... 


Precision wiring can be made a rou 
tine affair with this flat, multiconductor 
and multicolored cable. Interconductor 
capacitance may be controlled by the rela 
tive position of the wires in the cable and 
is uniform from cable to cable, enabling 
a harness to be engineered for maximum 
electrical efficiency. Uniformity of color 


Continued on page 224) 
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DON'T GET ME WRONG...1 STILL DON'T LIKE STORMS 


‘But they don’t seem to hit us so hard any more. 
Not since polyethylene coated wire came along.” 


The lineman’s boss also gives polyethylene credit for 
reducing outages during storms. This tough plastic 
forms a continuous shield that resists moisture, weath- 
ering and aging. It protects the conductor from contact 
with wind-whipped branches and wires, prevents short 
circuiting by chance electrical contacts. 

Protection is long-lasting. Early installations have 
shown no deterioration after 11 years exposure to all 
sorts of weather. And accelerated aging tests point to an 
expected life as great as 40 years. 

In winter, polyethylene coated wire stands up better 
than other types because it is lighter, has a smaller 
diameter. It offers less resistance to wind and ice... 
supports a greater weight of ice without breaking. 

Easier Installation, too... 
Polyethylene is easy to handle because it’s clean. . . self- 
lubricating . . . readily stripped. Yet it adheres well, 
doesn’t ruffle when pulled. 


Here are some of the applications where polyethylene is 
giving outstanding service: 


Line wire covering WD-1 Infantry Field Wire 


Control cable insulation 
and jacket 

Corrosion protection 
for metal sheaths 


TV Lead Wire 


Communication cable 
insulation and sheaths 


Power cable dielectric 
Tree wire covering 

GTO (Neon Sign) Cable 
But all polyethylenes aren’t the same. Ask your sup- 
plier about the superior weather and stress-crack resist- 
ance of coatings made with PETROTHENE® polyethylene 
resins. You pay no more for PETROTHENE quality. 


US Iroustaiar CHEMICALS CO. 


Division of National Distillers and Chemical Corp. 
99 Park Ave., New York 16, N. Y. 
Branches in principal cities 


Makers of PETROTHENE® Polyethylene Resins 


For more information circle 13 on reader service card. 
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NEW: 


rome /HIMLINE 


PRIMARY DISTRIBUTION SYSTEM 
WITH A NEW SIMPLIFIED, STREAMLINED SPACER DESIGN! 


A Practical Overhead System. De- 
veloped for utility and industrial dis- 
tribution circuits ranging from 5 to 15 
kv, Rome’s TRIMLINE* system con- 
sists of (1) a unique and highly sim- 
plified Plexiglas supporting spacer, 
(2) extruded black, high molecular 
weight polyethylene insulated phase 
conductors (either one, two, or three 
phase), and (3) a high strength sup- 
porting messenger. 

This economical method of overhead 
distribution is reeommended for instal- 
Jations where: 


® additional circuits are required on a 
pole 
@ poles are too crowded 
¢ bad tree and storm conditions cause 
havoe with open-wire lines 
¢ alleyways prohibit use of crossarms 
and especially where a compact 


and neat-appearing distribution system 
is necessary! 


System Features New Spacer. Now 
... a mew spacer design makes Rome's 
TRIMLINE* system as reliable as it is 
practical. The one-piece Plexiglas 


20A 


spacer offers distinct “reliability” fea- 
tures. It has no mating or matching 
surfaces to form cracks or crevices 
which collect water or other contami- 
nants, This in turn reduces the pos- 
sibility of eventual arcing or shorting. 

Each spacer is equipped with four 
“snap-lok” neoprene grommets (adapt- 
ers). Special molded-in compression 
rings in each grommet assure a snug 
spacer-to-cable fit. The constant pres- 
sure exerted upon the messenger and 
conductors restricts the spacer from 
“traveling” on the line. 

The spacer itself is shaped like a 
diamond with rounded corners and 
smooth edges. When installed, each of 
the phase conductors and the mes- 
senger are completely contained with- 
in the encompassing spacer unit. 

Installation of the spacer unit is per- 
formed with no tools or special equip- 
ment, requires no nuts or bolts. And 
maintenance is just as easy—phase con- 
ductors can be removed or added with- 
out removing the spacer from the mes- 
senger. Spacers are placed approxi- 
mately thirty feet apart along the en- 
tire length of the distribution system. 


*T. M. (potent applied for) 


For more information circle 14 on reader service card. 








HERE’S WHAT THE TRIMLINE 


SYSTEM OFFERS YOU: 


.A single spacer for 5 to 15 kv 
range. 

. Abrasion-resistant high molecu- 
lar weight gp ag insula- 
tion or other suitable materials 
as specified by the user. 

.Neoprene grommets with 
molded-in compression rings. 

.A spacer that completely en- 
closes phase conductors and 
messenger. 

. Ahigh strength supporting mes- 
senger that provides storm dam- 
age protection, thereby permit- 
Ae... « 


}. Longer spans—the system mes- 


senger permits spans up to 300 
feet. 


7. Positive phase identification by 


position in spacer. 

. Lower reactance than conven- 
tional open-wire lines. 

. Ease of installation. 

. Neat, compact overhead distri- 
bution. Better public relations. 


Send in the coupon for our new 


bulletin on Rome TRIMLINE* Pri- 
mary Distribution System. 
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ROME CABLE 


¢ @& @. ©: G2 Ry Ae Toot OSs 
Dept. T, Rome, N. Y. 


I want more information on the Rome TRIMLINE Pri- 
mary Distribution System. Rush me my free copy of Bul- 
letin RCP-790. 

Name . 

Title ..... 

Company .. 

Street ... 
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New, fast, a-c regulator cuts 
line & load transients 18 db 


e Steady-state line and load regulation to +0.5% e Transients 
attenuated at least 8:1 (18 db) e Fast response—less than 
1 cycle (0.02 sec) for 63% recovery e Less than 0.35% distortion 


The new Sorensen Model FRLD750 fast- 
response, low-distortion a-c regulator is 
ideal for critical applications like null 
testing, meter calibration, and the pow- 
ering of pulse-type circuits, such as 
those used in computers, where false 
triggering is not permissible 

Since there is no phase shift between 
input and output, the FRLD750 can 
also be used in multiples for the regu- 
lation of multi-phase power. Line and 
load transients are reduced by at least 


8:1, regardless of their magnitude. Both 
cabinet and 19” rack-mounting models 
available. Write for technical data or 
see your Sorensen representative, 

And don’t forget, Sorensen engineers 
will be glad to discuss your special 
power requirements with you. They can 
help you select the proper a-c or d-c 
power supply, regulator, or frequency- 
changer from the widest transistorized 
line on the market, or assist you in de- 
signing special power systems. 8,39 


SORENSEN & COMPANY, INC. 


Richards Avenue, South Norwalk, Connecticut 


Scnemsen 


WIDEST LINE OF CONTROLLED-POWER 
EQUIPMENT FOR RESEARCH AND INDUSTRY 


IN EUROPE, contact Sorensen-Ardag, Zurich, Switzerland. IN WESTERN CANADA, ARVA. 
IN EASTERN CANADA, Bayly Engineering, Ltd. IN MEXICO, Electro Labs, S. A., Mexico City. 


For more information circle 15 on reader service card. 
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New & Improved Products 
(Continued from page 18A) 


and position allows quick location of cir- 
cuits from one end to the other, Spectra- 
Strip Wire & Cable Corp., Garden Grove, 
Calif. 

Circle 211 on the card. 


Vacuum Power Switches... 


These switches are distinguished by 
much higher voltage and current ratings 
through the use of larger contacts and 
improved processing techniques. Individ- 
ual switches will handle recovery voltages 
up to 48 kv peak when interrupting 600 
amperes rms. They may be used in series 
for operating voltages up to 230 kv rms 
and can handle continuous current ratings 
up to 600 amperes and momentary surge 
current ratings up to 20,000 amperes. 
These switches also interrupt currents up 
to 4,000 amperes. Vacuum power switches 
are useful in capacitor and load-break 
switching, fault-current interruption, 
transformer magnetizing current and in- 
ductive switching, and high-voltage trans- 
mission line dropping. Jennings Radio 
Mfg. Corp., 970 McLaughlin Ave., San 
Jose 8, Calif. 


Circle 212 on the card. 


Manual-Reset Circuit Breaker... 


\ remote-mounted circuit breaking 
unit, adaptable to fractional hp motors on 
washing machines, drvers, dishwashers, 
disposal units, electric power lawn mow 
ers, and other appliances, provides motor 
protection in ratings from 5 to 20 am 
peres. Overloads are prevented by a snap 
action thermal element that trips when 
the current exceeds a predetermined limit. 
An insulating barrier holds the contact 
points apart until the plunger is reset. 
Mechanical Products, Inc., Jackson, Mich. 

Circle 213 on the card. 


Galvanometer and Phototube 
Amplifier .. . 


Small fractions of a microvolt mav be 
detected and amplified with this low-noise 


(Continued on page 24A) 
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Now You Can Get 26 Weeks — 
of News Like This for only $25 


Here’s your opportunity to try the news magazine 
which 1,000,000 readers are finding so useful 


NOW YOU CAN GET U. S. NEWS & WORLD REPORT for about 
ten cents an issue. 


You can get all the news you look for in a news 
magazine — plus the"extras" which make this magazine the 
most quoted, most useful news publication in America, 


This special offer will give you an opportunity to 
see how U. S. NEWS & WORLD REPORT keeps its more than 
1,000,000 readers up-to-the-minute on the news of what's 
happening, and at the same time enriches their thinking, 
planning, and conversation. 


If you do not decide that it can do the same for you, 
this trial will cost you nothing. 


U. S. NEWS & WORLD REPORT has become the nation's 
fastest growing news magazine. Why? What's so different 
about it? 


Perhaps it's because the editors not only report 
everything you expect to find in a news magazine, but they 
go further and seek to answer the questions raised in your 
mind: "What does the news mean to me? My work? My family? 
What caused it? Where is it leading?" 


Here is a new dimension of news reporting, combining 
breadth of coverage with unusual depth of exploration 
and understanding. Here are just a few of the subjects in 
which readers have been briefed in recent weeks 


What's Ahead for Business Now 
How To Save on Your '58 Taxes 
What Experts Say About Investing in Today's Market 
Encouraging News for Heart Patients 
What the New Congress Will Do to You and for You 
Campaign for 1960 Starts -- with Both Parties Split 
Providing for Your Family's Future: What Fathers Should Know 
. Next Big Tests for School Integration 
. Are Strikes Delaying the Business Upturn? 
. How to Protect Yourself Against Inflation 
In Britain -- a Comeback for "Conservatives" 
. Nixon's New Role 
. Halting H-Bomb Tests: What's at Stake 
. Farewell to Passenger Trains? 
. War Dangers in the Middle East 
. New Federal Aids for Small Businessmen 
. A Billion People in U.S.? The Coming Population Explosion 
Is This a Good Year to Buy a House? 
. Jet Planes for the Airlines...Where & When You Can Fly 
. Analyzing Investments of Officials in Their Firms' Stock 
. 4 Billions for Roads -- Big Boost for Business in '59 
. How Ike Will Deal with Democratic Majorities in Congress 
. U.S. Space Program: First the Moon, Then Mars & Venus 
. When Public Schools Close: Report From 4 Southern Cities 
. All About Current Tax Rules on Expense Accounts 
. Double-Barrelled Medical Advance for Arthritis Sufferers 
"Hate Bombings": What's Being Done to Stop Them? 
. Who Gets the 6.2 Billions for Military Research? 
. Where the Big Investors Are Putting Their Money 
. Big Consumer Spending: Paving the Way for Recovery 
Can Your Child Get a Federal Loan for a College Education? 
. Nasser-Khrushchev: "Partnership" That Spells Trouble 
. Timetable for Recovery, Industry by Industry 
What U.S. Has Learned from Satellites in Space 
. How To Make 5% on Your Money 
. Your Food Bill in the Months Ahead 
. De Gaulle's Blueprint for a Stronger France 
Is a National Sales Tax Coming? 
2 Million More Jobs: Effect on '59 
New Trouble for the U.S. in Argentina 
. “United Front": Newest Way to Fight Strikes 
2. Behind Red China's "Hate America" Drive 
. U.S. Schools -- Getting Tougher and Better 
. New Ways to Save on Business Taxes 
. What Opening of St. Lawrence Seaway Means 
. Soon from Detroit -- Smaller, Cheaper Cars 
Profits: New Records in Prospect for 1959 
New Ways to Get Protection from Insurance 
If You Want to Live to a Ripe old Age -- 
Full Report on Alaska 
. How to Handle Your Money Now 
Credit Cards: What's Good and Bad About Them 
. Nasser's Next Move -- Closing the Ring Around Israel? 
. 5 Years of Integration...Report on Washington Schools 


1. 
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. Political Hopefuls for the 1960 Presidential Race 
. Latest Rules for Calling Military Reservists 
. How Well Prepared for War Is the U.S.? 
. Khrushchev's Game in East Germany 
. The Big Increase in Federal Spending...Who's Responsible? 
. Stock Vs. Bond Yields: How They Now Compare 
. How Well Are the '59 Cars Selling? 
. Where to Get the Most for the Dollars You Spend 
. Polluted Air in Our Cities: A Cause of Cancer, Heart Disease? 
. If You're Planning to Borrow Money -- 
. What Husbands & Wives Should Know About Family Finances 
. Today's War: How Reds Stir Trouble in 72 Countries 
67. Best Job Opportunities for College Graduates 


Every issue of U. S. NEWS & WORLD REPORT brings you 
news like this -=- news you can use, news you didn't know 
and can't get anywhere else. Interviews with famous 
news-makers in the fields of politics, government, foreign 
affairs, labor, science, industry, health. Not one, but 
five newsletters (which many subscribers consider to be 
alone worth more than the magazine's cost). Special reports 
based on weeks or months of study by experts. Historic 
speeches, press conferences, and other important documents 
of our time printed in full. Many picture-charts and other 
visual techniques for summarizing valuable facts quickly. 


You get nearly twice as many pages of news as in other 
news magazines. And it's all "meat" -- all important, 
essential, information that is of usable value to anyone 
occupying your position in life. 


Why not try it? This special (about 10¢ per issue) 
offer will enable you to discover how much this new kind of 
magazine can help you in your daily business and personal 
life. You'll realize why each weekly issue is looked 
forward to by executives, legislators, merchants, 
educators, lawyers, and other key decision-makers. 








And your Trial Subscription won't cost you a penny 
unless it convinces you that this is more than a news 
magazine -- that it's really a new kind of information 
service you can hardly afford to be without. 

SEND NO MONEY 
Just Mail Coupon -- We'll Bill You Later 


for Trial Subscription Price of $2.67 








Simply mail the coupon. It will bring you the next 26 
weekly issues of U. S. NEWS & WORLD REPORT for the Trial 
Subscription price of only $2.67 (a substantial saving). 
And your money will be cheerfully refunded at any time 
during your Trial Subscription that the magazine does not 
live up to your highest expectations. 


Thus you have nothing to lose by mailing the coupon -- 
and we sincerely believe you have a great deal to gain. But 
do mail the Trial Subscription coupon NOW — every issue you 

miss may be costing you more than you realize. 
U.S. NEWS & WORLD REPORT, Washington 7, D.C. 
ee we ew ww www wo 


U. S. NEWS & WORLD REPORT 
mows wT" I} 1308-68 24th St., N. W., Washington 7, D.C. 





I want to find out whether your magazine can be as useful as you 
<a || say. Please send it each week for the next 26 weeks. You may send 
ets Weg 1 me a bill later for the trial subscription price of $2.67 (a sub- 
WNESS 15 gece stantial saving) 
It is understood that my $2.67 will be refunded in full at any time 
during this trial subscription if I find the magazine does not fully 
live up to my expectations 


ee 


Name 


PLEASE PRINT PLAINLY ) 


Address 


City Zone State 
FOUR ADDITIONAL ISSUES AT NO EXTRA CHARGE Check here if 
you are enclosing your check for $2.67 WITH this coupon. This will 
save us considerable clerical and bookkeeping expense and we'll pass this 
saving on to you by sending you 4 additional issues, making it 30 issues 
instead of 26. The same money-ba< -back privilege mentioned abo ve will apply 
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New & Improved Products 


(Continued from page 22A) 


galvanometer-phototube amplifier, Model 
1300. The signal is fed to the galvanometer 
through a bridge-tee attenuator deflecting 
the light beam reflected from the galva- 
nometer mirror, This light, passing 
through a splitter lens, strikes twin photo- 
cells in varying intensities, producing a 
high gain. The Geotechnical Corporation, 
P. O. Box 28277, Dallas 28, Texas. 


Circle 214 on the card. 





Remote Sequence Control 
Capacitor Switching .. . 


Automatic, centralized control of re- 
mote capacitor banks in electrical utility 
systems can be made by code tones trans 
mitted by carrier current over feeder lines 
to transistorized receiver-decoders located 
at remote capacitor sites. When system 
voltage at its substation bus exceeds pre 
selected limits in either direction, the 
coder initiates a tone generating device for 
OPEN Or CLOSE signals that are pro- 
grammed in the desired sequence in 
which capacitor banks should be added 
to the line. Motorola Inc., 4501 W. Au- 
gusta «Blvd., Chicago 51, TI. 


Circle 215 on the card. 


New Glass Capacitor... 


Fight of these fusion-sealed CYF-/0 
Non-gassing Gulton Power Units deliver scones Soalgned whabre pork. poiboohame 
under the most adverse operating condi- 


20 times the punch, take 1/90 the space tions, they show no significant change in 


capacitance or dielectric loss after more 


> OWERED by the world famous Voltabloc 
sealed nickel cadmium battery, the Gulton 
Power Unit delivers the punch needed for clos- 
ing and tripping breakers and switchgear—yet 
takes only a fraction of the space needed by 
other DC Sources. 

Reason for this is the patented sintered plate 
construction of the sealed Voltabloc battery 
and its compact specially designed automatic 
charger. Not only do these give the Gulton 
Power Unit exceptional electrical characteris- 
tics, but they provide additional benefits as well. 

Maintenance, for example, and installation 
costs are eliminated. Since Gulton units are 
non-gassing as well as small in size, they can 

al be installed right next to equipment with a 
See us at the 
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minimum of wiring—sometimes even within it! 

Our field engineers will be happy to help you 

Pe ay age pick the right unit for the job. For more infor- 
mation on how “BC” Power Units can help 

save space, maintenance and money—write for 


. T than 1,000 hours in a high-humidity at- 
Bulletin No. GPU. mosphere. The CYF has a_ capacitance 


range to 240uuf and a d-c working volt 
age up to 500 at 125 C. Initial use will 
ALKALINE BATTERY DIVISION be in military communication and detec 
tion systems. Corning Glass Works, Corn- 


Gulton Industries, Inc. ing, N.Y. 


Circle 216 on the card. 
Metuchen, New Jersey 
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OF A SERIES 
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The “tuning out” of excessive shake and vibration 
by Oldsmobile engineers produces a comfortable, 
balanced ride that adds thousands of miles to the 
life of an automobile. 

One of the most critical areas of engineering in today’s 
automobile is “ride”. It is critical because an unsatis- 
factory ride means an unsatisfactory automobile. To pro- 
duce an over-all balanced and smooth ride, free from 
harshness and fatiguing vibration, Oldsmobile engineers 
begin the complex task of “tuning” the car in the early 
stages of a new model program. Not only is ride important 
from the comfort standpoint, but an improperly “tuned” 
car can literally shake itself apart after several thousand 
miles. 

The tuning operation is a series of intricate tests that 
determine a car’s “shake” characteristics—where and how 
much the metal bends and twists. To produce beaming 
and torsional moments, a mechanical oscillator is at- 
tached to the frame and vibrates the car in a frequency 
range of 71% to 15 cycles per second. To measure the dis- 
placement of the metal, a velocity pick-up is attached 


OLDSNMNOBILE > 


For more information circle 17 on reader service card. 
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A “SOUND’’ APPROACH TO RIDING COMFORT 


directly to the area under study. As the metal vibrates, 
a signal is produced by the pick-up and is fed to a vibra- 
tion meter where it is integrated. The resulting signal is 
then transmitted to an X-Y plotter that instantly converts 
it into a continuous magnitude-vs.-frequency trace. 


With this valuable information, refining can begin by al- 
tering the structure of the various component parts. A 
complex network of infinite variation must be analyzed 
intensively to produce the mark of quality that stamps 
every Oldsmobile. 


Over the years, Oldsmobile’s reputation for quality manu- 
facturing and precision engineering has grown, step by 
step, until today it is a car of recognized distinction—in 
a class by itself. Oldsmobile’s durability and long service 
life is further attested to by its continued leadership in 
resale value. You owe it to yourself to first examine, then 
test-drive, a truly outstanding automobile—the 1959 Olds- 
mobile. Visit your Local Authorized Oldsmobile Quality 
Dealer as soon as possible. 


OLDSMOBILE DIVISION, GENERAL MOTORS CORPORATION 


Pioneer in Progressive Engineering 
...-Famous for Quality Manufacturing 
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CUSTOM ENGINEERED 


RECTIFICATION 


* Germanium 
* Silicon 
* Selenium 


Nothing to wear or get out of order 
in Sel-Rex Semiconductor Rectifier 
Equipment. Our rectifier equipment 
may be static in operation, but our 
engineering research and development 
is anything but! Sel-Rex is responsible 
for many rectification-engineering 
“firsts” —now taken for granted. Ask us 
about them and our current “firsts.” 


Send for FREE “GUIDE” to Indus- 
trial Rectifier Equipment. 


Rectifier Division 


po) = 8d 4 CORPORATION 


NUTLEY 10, NEW JERSEY entatives in Principal Cities 


Complete Semiconductor Power Conversion Systems for any AC to DC application 


A Circle 18 on the card. VY Circle 19 on the card. 
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you ll have 


SPACE to SPARE 


on your panel 





... when you mount the newly designed Hevi-Duty 
Type SZO Control Circuit Transformer. Savings in 
panel space range up to 20 percent over units of 
equivalent rating. Better yet, you’ll have extra inrush 
capacity (up to 150% more) due to Hevi-Duty’s 
interleaved windings and other new improved pro- 
portions of design. New Type SZO transformers 
range from .050 to 5 KVA. 


Write for Bulletin 300 for further details 


HEVI-DUTY ELECTRIC COMPANY 
HEAT TREATING FURNACES HEMIEBHUTY ELECTRIC EXCLUSIVELY 


DRY TYPE TRANSFORMERS — CONSTANT CURRENT REGULATORS 
MILWAUKEE 1, WISCONSIN 








New & Improved Products 
(Continued from page 24A) 


High-Speed Transistorized 
Printer... 


A solid-state line printer which se- 
lects, edits, and prints data from a com- 
puter or magnetic tape at rates up to 
1,500 lines per minute features on-line or 
off-line operation, buffer data storage, 
and automatic editing under plugboard 
control. The system consists of a drum 
printer and a transistorized control unit. 
A 100-word memory in the buffer circuit 
allows simultaneous data loading and final 
printing while the plugboard permits the 
operator to program-control the printer 
system independently of the cqmputer. 
The printer’s vocabulary consists of 51 
solid-face characters in lines of 120 posi- 
tions with a printing density of 10 char- 
acters per inch. Burroughs Corp., Electro- 
Data Div., 460 Sierra Madre Villa, Pasa- 
dena, Calif. 


Circle 217 on the card. 


Electronic Corrosion 
Control Recorder... 


The exact amount of chemical in- 
hibitor needed to control internal cor- 
rosion is often difficult to determine. The 
usual method is to measure the weight 
loss of small coupons after lengthy ex- 
posure to corrosive action. This instru- 
ment can provide an hourly record of cor- 
rosion attack and is capable of detecting as 
little as one millionth of an inch of cor- 
rosion. A dual element probe, made of the 
same material as the one under examina- 
tion, provides a measure of increased re- 
sistance between the element exposed to 
the corrosive atmosphere and the one pro- 
tected by a plastic or ceramic coating. 
Crest Instrument Co., 11808 S. Bloomfield, 
Sante Fe Springs, Calif. 


Circle 218 on the card. 


One-Shot High-Speed 
Electronic Switch ... 


Incorporating an electronic circuit 
of a capacitor, resistor, magnetic core, and 
diode to produce a single, microsecond- 
length pulse with each operation, the 
1PB600 series of switches eliminate the 
need of designing special pulse input cir- 
cuits for high-speed electronic switching 
devices. The square-wave pulse width is 
factory adjustable from 0.2 to 2.5 micro- 
seconds, and the amplitude from 3 to 60 
volts. Contact arrangement is single-pole 
double-throw. Minneapolis-Honeywell 
Regulator Co., Freeport, Ill. 


Circle 219 on the card. 


Solid-State Digital Modules... 
A complete set of solid-state digital 


logical packages may be combined to 
(Continued on page 28A) 
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KERITE CABLE a 


30 Church Street, New York 7. 


Branches in Ardmore, Pa., Boston, Cleveland, Chicago, 
Houston, St. Louis, San Francisco, Glendale, Cal. 


for more information circle 20 on reader service card. 
































*an effective, economical industrial communication 
system designed to provide swift and sure voice 
communications regardless of distance 
or surrounding noise conditions. 


INDUSTRY 





An effective, economical industrial communi- 
cation system designed to provide swift and 
sure voice communication under adverse 
environmental conditions such as extremes 
of temperature and noise. 





All amplifiers are “plug-in” contributing 
greatly to ease of installation and MAIN- 
TAINABILITY. 





Transistors and rugged, industrial type com- 
ponents are used throughout. No vacuum 
tubes or “entertainment” type components 
of any kind are employed. 





Central Control cabinet is eliminated thus 
reducing space requirement to a minimum. 








ULTRA SIMPLE WIRING PLAN (no. shielded 
cables) and UNITIZED EQUIPMENT with inte- 
gral terminal facilities make for EASY LOW 
COST INSTALLATION and LATER EXPANSION. 


* GAI-TRONICS TRANSISTORIZED COMMUNICATIONS 


GAI-TRONICS 


CORPORATION 
Dept. B 


e READING, PENNA. 


FOUMOLO 1900 


For more information circle 21 on reader service card. 





New & Improved Products 
(Continued from page 26A) 


build registers, counters, and other data- 
handling equipment, including computers. 
The packages include flip-flops, inverters, 
gates, drivers, clock generators, etc. These 
plug-in modules are easily replaceable 
and can be built into systems of any size. 
High reliability is achieved through the 


elimination of both eyelets and printed 
circuit connectors. In the illustration, the 
modules are used in an input buffering 
system. Packard-Bell Electronics Corp., 
Technical Products Div., 12333 W. Olym- 
pic Blvd., Los Angeles 64, Calif. 

Circle 220 on the card. 


Fractional Distance 
Measuring Instrument... 


Designed to measure distances in the 
0 to 45,000 micro-inches range with very 
high accuracy, the electronic micrometer, 
Type B-721, affords a unique method of 
measuring small distances without physi- 
cal contact. Measurement is by means of 
a transformer coupled bridge in conjunc- 
tion with a noncontacting probe. The dis- 
tance is measured in terms of the capaci- 
tance change between the test surface and 
the noncontacting probe. This instrument 
is particularly suited to measurements on 
rotating objects, and for monitoring dis- 
tance with reference to a predetermined 
value. Because no physical contact is nec- 
essary, accurate determination of temper- 
ature coefficient, moduli of elasticity, 
rigidity and bulk, Poisson’s ratio, and dila- 
tion are possible on fragile samples. 
Wayne Kerr Corp., P. O. Box 801, Phila- 
delphia 5, Pa. 


Circle 22] on the card. 


10-Kw Troposcatter Amplifier . . . 


Designated as model 1042-5, this kly- 
stron powered multichannel communica- 
tion system can deliver 10-kw output when 
receiving an input signal of 6 watts maxi- 
mum. The unit can be used in a com- 
pletely integrated scatter system, or it may 
be used with other uhf equipment. Na- 
tional Co., Inc., 61 Sherman St., Malden 
48, Mass. 

Circle 222 on the card. 
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COPPER AND ALUMINUM TUBE 
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BUY 


As an electrical manufacturer you’ll find at Wolverine a product line 
designed to meet ALL your tubular needs. 


WOLVERINE TUBE — 
iT'S MADE 
Wolverine copper and aluminum tubing, for example, is available in 


straight lengths and coils in both prime surface form or with integral 
fins (Wolverine Trufin®). 


IN AMERICA! 


You'll also appreciate Wolverine’s rigid quality control; the way it 
packages its products to meet your needs and its IOA program 
(Individual Order Attention) which assures you of top service right 
from manufacturing to final delivery. 


Before you place your next order get the complete Wolverine story. 
Write today for your copy of the Wolverine General Products 
Catalog. 


Wolverine Trufin is available in Canada through the Unifin Tube Company, London, Ontario. 
* WOLVERINE TUBE 
or 
CALUMET @ HECLA, INC. 
17248 Southfield Road 


Allen Park, Michigan 


ruded Al » Shapes 


CALUMET @ WECLA, INC. 
CALUMET DIVISION 
URANIUM DIVISION 
GOODMAN LUMBER DIVISION 
WOLVERINE TUBE DIVISION 
be Camerdcs: 
CALUMET &@ HECLA OF CANADA LIMITED 





wow OlVvIsION 
CANADA VULCANIZER &@ EQUIPMENT CO. LTD. ‘ 
UNIFIN TUBE DIVISION Manutectucer . =" 


PLANTS IN DETROIT, MICHIGAN, AND DECATUR, ALABAMA, 
SALES OFFICES IN PRINCIPAL CITIES, 


EXPORT DEPARTMENT, 13 EAST 40TH STREET, NEW YORK 16, NEW YORK 
For more information circle 22 on reader service card. 
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For Smart 


Buyers... 


is best! 


Economical 
100% Rag 
Insulating 


Paper 











Now ... due to plentiful raw material supplies, 
Cottrell again offers its Coparex Class A insu- 
lating paper to all electrical insulation users. 
Coparex meets all existing specifications for 
Class A, including hermetic use. When “100% 
Rag” is specified, use Coparex to do the job 
with substantial savings. 


REPRESENTATIVES 


Atlanto—Brownell Distributors, Inc 
Atlanto—Electrical Insulation Suppliers 
Boston Area—Brownell Distributors, 
Inc., Cambridge, Mass 
Boston Areo—Insulating Fabricators of 
New England, Inc., Watertown, Mass. 
Chicago—Federal Insulation Co 
Cleveland—C. J. Voneman Company 
Dolias—Elecirical Supply Corp 
Dallas—Summers Electric Co. 
Denver—Electric Motor Supply Co. 
East Rutherford, N. J.—Insulating 
Fabricators, Inc. 
Forth Worth—Electrical Supply Corp. 
Hamilton, Ontario—Buntin, Gillies & 
Co., Lid. 
Houston—Houston Industrial Supply Co. 
Kansas City, Mo.—Ace Electric Co. 
Los Angeles—Tri-Stote Supply Corp. 


Minneapolis—D. A. Schultz Co. 
Mobile—Russell Electric Co. 
New York—Brownell Distributors, Inc. 
Newark—Electric Motors & Parts Corp. 
Oklahoma City—Butts Electric Supply Co, 
Oklahoma City—John H. Cole Co. 
Philadelphio—Electrical Maintenance 

Equipment Co. 
Pittsburgh—Herbert J. Graham 
Rochester—Allied Electrical 

Insulation, Inc. 
Salt Lake City—J. R. Christensen Agency 
San Francisco—Tri-State Supply Corp. 
Seattle—Tri-State Supply Corp. 
St. Lovis—Dale J. Painter 
St. Lovis—White Supply Co. 
Stamford, Conn.—J. A. Jones 
Toronto—Electric Insulation & 

Fibre Co., Lid. 
Woodbridge, N. J.—Chalker Insulation Co, 


COPACO - Highest grade 100% rag insulation paper. 
COPAREX — Economical grade 100% rag insulation paper. 
COPALAM - Class B asbestos — glass laminate insulation material. 


Write for literature and free samples 


COTTRELL [Daper Company Ine. 


88 Purchase St. 


Fall River, Mass. 


For more information circle 23 on reader service card. 











RESEARCH 
SCIENTISTS and 


for 


High Temperature Technology 


Rapidly expanding commercial and military programs in 


ARC, FLAME, and 
DETONATION PROCESSES and DEVICES 


DEVELOPMENT 
ENGINEERS 


for use in forming metal and ceramic coatings and shapes, 
aerodynamic and materials testing, refractory crystal growth 
and characterization, and plasma _ physics-magnetohydro- 
dynamics research have created a number of outstanding 
opportunities for 


METALLURGISTS 
ENGINEERING PHYSICISTS 
PLASMA PHYSICISTS 
PHYSICAL CHEMISTS 


ENGINEERS 
Mechanical 
Electrical 
Aeronautical 


Examples of specific openings include: 


ELECTRICAL ENGINEER ... . experimental, theoretical, 
and design work on power supplies and circuit for large 
(megawatt d.c. and a.c. plasma generators. Knowledge of 
power, instrumentation, industrial and physical electronics, 
and an interest in gaseous discharge and arcs are desirable. 


ENGINEERING PHYSICIST . . . experimental work on 
arc and flame processes for producing single crystals of such 
materials as yttrium iron garnet, refractory metal compounds. 
Knowledge of crystallography and background in solid 
state physics desirable. 


PHYSICAL METALLURGIST . . . development work on 
arc, flame, and detonation processes for depositing coatings 
or forming shapes of refractory metals and ceramics. Back- 
ground in gas dynamics and metallography desirable. 


All positions offer attractive salaries, excellent benefits and 
stable employment for capable professional men who de- 
sire to work in these challenging areas at a modern labora- 
tory of a leading industrial firm. If interested, please send 
resume covering education (approximate academic achieve- 
ment), experience and work interests. 


LINDE COMPANY 
division of 
UNION CARBIDE CORPORATION 
1500 Polco Street 
Indianapolis 24, Indiana 
Attention: Mr. J. J. Rostosky 
Refer to ad: EE-A 
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GOLID BON DIED 


HUGHES GERMANIUM DIODES 
first of all for reliability. 


Hughes gold bonded diodes exhibit fast recovery together with 


Typical performance levels: @ 25°C. unless otherwise stated . 
_—s 7 i me high forward conductance, low reverse leakage and high peak 


Forward Current Inverse Current Maximum Inverse 
@ +1V © Specified Veloage inverse voltage. They are fusion sealed in a subminiature one- 
(mA min.) Voltage (Volts) 
(yA max.) piece glass envelope. This assures you complete isolation from 
100 @ —SOV 4 
; 100 @ —SOV damage or contamination. 


100 @ —10V* 


250 @ —sove Under varied and severe environmental and operating condi- 

75 @ —1l0v* . n ° ons P 
*Measured @ 75°C. tions, Hughes Gold Bonded diodes exhibit outstanding perform- 
ance. You can be assured of reliable performance, since Hughes 
For additional information write: Hughes Products, 
Marketing Dept.—Semiconductors, International : : E o" s oon 
Airport Station, Los Angeles 45, California. vibration resistance ...thermal stability. ..electrical stability. 


diodes exhibit the following characteristics: shock resistance... 


| 
Creating a new world with ELECTRONICS 


| HUGHES PRODUCTS 


| 
| 


So 1959, HUGHES AIRCRAFT COMPANY 
SEMICONDUCTOR DEVICES + STORAGE AND MICROWAVE TUBES + CRYSTAL FILTERS + OSCILLOSCOPES + RELAYS + SWITCHES + INDUSTRIAL CONTROL SYSTEMS 


FEBRUARY 1959 For more information circle 24 on reader service card SIA 
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yar ~ PERMAG © 
sor MAGNETS } 
\ CALL OL vm 7 

_ 1818 


*s (TWX: NY 4-4798) 
~ 


ts for every use... 
Alnico and ceramic .. . sin- 
tered and cast . . . are avail- 
able from our huge stock. 
Our services include engi- 
neering, precision grinding, 
precision cutting and mag- 
Seite br cxtaion 24-hour delivery. 
Write for ca 





PERMAG CORP. 
88-06 VAN WYCK Expressway 
JAMAICA 18, NEW YORK 


Circle 25 on reader service card. 








1936-1949 


Prepared by the AIEE Light- 
ning and Insulator Subcom- 
mittee, this bibliography. 
S-37, contains 754 separate 
references on lightning and 
related topics published from 
January 1, 1936, to December 
31, 1949, in most of the better 
known English, French, and 
German journals on electri- 
cal engineering or physics. 


For easy reference, there is 
a Subject Section, subdivided 
into 18 classifications, and an 
Author Section, which con- 
tains a list of about 550 au- 
thors. Price: $0.70 ($0.35 to 
AIEE members). 


Available from the Order 
Department, AMERICAN IN- 
STITUTE OF ELECTRICAL 
ENGINEERS, 33. West 39th 
Street, New York. N. Y. 














Industrial Notes... 


Babcock & Wilcox 
New York, N.Y... 


A combined research and test reactor 
and “hot exponential” facility will pro- 
vide industry with a means of determin- 
ing accurately how reactor cores will be- 
have at operating temperatures. Company 
spokesmen of Babcock & Wilcox, 161 E. 
42nd St., New York, N. Y., said that in the 
past reactor behavior for these conditions 
has been determined by calculations based 
on experiments at room temperatures. 
Now, with this facility, reactor charac- 
teristics at high temperatures can be 
measured. The reactor and hot exponen- 
tial facility unit is housed in a newly con- 
structed bay of the Critical Experiment 
Laboratory at Lynchburg, Va. 


Photographic Scientists & Engineers 
Pittsburgh, Pa... 


A new, low-intensity ultraviolet sen- 
sitometer, designed by R. F. Newell of 
Eastman Kodak’s Film Testing Division, 
was described at the annual convention of 
the Society of Photographic Scientists and 
Engineers, Box 1609, Main Post Office, 
Rochester, N.Y. Mr. Newell said the instru- 
ment is designed to expose film to ultra- 
violet radiation in a series of calibrated 
steps. This provides faster and more uni- 
form testing of large volumes of film and 
plates produced for spectrographic work 
in such fields as chemical analysis and 
metallurgy. A germicidal lamp, is the 
source of energy. A sector wheel turning 
at 1,700 revolutions per minute provides 
exposure of the film to ultraviolet radia- 
tion in the required series for ease in 
testing film sensitivity. 


N. Y. Testing Laboratories, Inc. 
New York, N.Y... 


An environmental temperature alti- 
tude chamber capable of simulating alti- 
tudes up to 200,000 feet has been acquired 
by the New York Testing Laboratories, 
Inc., 47 West St., New York, N. Y. The 
chamber is especially designed to test com- 
ponents that will go into the manufacture 
of space vehicles and missiles. The cham- 
ber will be used in connection with an 
over-all reliability program instituted by 
Government agencies to make sure com- 
ponents used in space aircraft, missiles, 
and rockets perform satisfactorily under 
all possible conditions. 


Federal Pacific Electric Co. 
Newark, N. J... 


T. M. Cole has been elected presi- 
dent of Federal Pacific Electric Company, 
40 Paris St., Newark 1, N. J., and J. S. 
Thompson has been named _ honorary 
chairman. Mr. Cole is expected to devote 
most of his time to implementing future 


expansion plans. The company is now 
turning its attention to foreign markets. 
In September 1958, the company an- 
nounced the acquisition of its Canadian 
subsidiary, Federal Pacific Manufacturing 
Co., Toronto, Ont. Further moves are ex- 
pected shortly in Canada and other coun- 
tries. 


RT & E Corp. 
Waukesha, Wis. . . 


Ground has been broken for the new 
RT & E Corporation research and en- 
gineering laboratory to be located adjacent 
to the main plant at 1902 E. North, 


Waukesha, Wis. Shown left to right are 
C. W. Shaw, executive vice president, 
Loren Barre, marketing manager, R. D. 
Nelson, president, and Edwin Link, vice 
president in charge of engineering. 


Westinghouse Electric Corp. 
Bloomfield, N. J... 


Danger to patients from overexposure 
to X-rays will be reduced and brighter 
X-ray images made possible as the result 
of recent discoveries by Professor Georges 
Destriau, Westinghouse consultant and a 
member of the faculty of the University of 
Paris. By replacing the screen of the or- 
dinary fluoroscope with an electroenhance- 
ment screen, brighter images can be 
achieved, the patient can be removed, and 
the image made to reappear. According 
to E. G. F. Arnott, director of research for 
the Westinghouse Lamp Division, Bloom- 
field, N. J., the discovery means that an 
image of adequate brightness can be ob- 
tained with the use of less intense radia- 
tion; if the usual level of radiation, a 
brighter image will result. 


Zenith Radio Corp. 
Chicago, Ill. . . 


The entire capital stock of Central 
Electronics, Inc., 1247 W. Belmont, Chi- 
cago, Ill., has been purchased by Zenith 
Radio Corp., 6001 W. Dickens Ave., Chi- 
cago 39, Ill. Central Electronics produces 
high-quality single-sideband equipment for 
radio amateurs, and other electronic 
products; it will operate as a wholly owned 
Zenith subsidiary. 


(Continued on page 34A) 


ELECTRICAL ENGINEERING 





why buy three? 


WHEN’ WILL DO 


THE HUBBARD ONE CUTOUT, the Hubbard EHD Faultmaster, will fill the 
requirements of Standard, Heavy, and Extra Heavy Duty ratings. 
as E ie D> | Buy ONE! Stock ONE! Inventory ONE! Plan for ONLY ONE! 
| Providing three capacities with one size means lower cost handling, 


| Look for this emblem. It is i warehousing, engineering and installation—and with the Hubbard 

. . . 

: symbolic of the Hubbard EHD, you still get full range protection from minor overloads through 
EHD, the industry's first the maximum EHD rating. All this—plus the increased safety of 
Single-Vent, Small-Bore Single-Vent, Small-Bore operation. Why buy three when one will do? 
Extra Heavy Duty Cutout— 


a single cutout that will pro- : 
vide positive and safe pro- ot 

tection against all fault cur- 

rents from the point of mini- SS 


mum fuse melting to the 
maximum rating of the EHD. i AND COMPANY - 200 SOUTH MICHIGAN AVENUE - CHICAGO 4, ILLINOIS 
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Fabricated Structural Steel and Fabricated Reinforcing Steel for 
Bridges, Commercial and Industrial Buildings: Schools, Hospitals, 
Power Plants, Coal Washing Plants. 


Galvanized Structural Steel for Electrical Transmission Towers and 
Substations. 


Carbon Steel Warehouse Products: Structural and Bar Shapes, 
Plates, Hot and Cold Finished Bars, Construction Products. 


Pressure Vessels fabricated to the ASME Code from Carbon, Alloy, 
and Alloy Clad Steels for the Chemical and Petroleum Processing 
Industries. 


At Flint, four distinct divisions, 


are inter-related and singly managed. 


for over 40 years 


FLINT STEEL CORPORATION 
TULSA... MEMPHIS 


Structural steel can now be delivered 
promptly and when required. 


For more information circle 27 on reader service card. 
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Industrial Notes 
(Continued from page 32A) 


Alden Products Co. 
Brockton, Mass. . . 


A motor fire connector utilized in the 
launching of missiles is injection molded 
of Plaskon nylon by Alden Products Co., 
Brockton, Mass., to meet stringent de- 
mands of reliability and ruggedness. The 
device plays an important part in the 
launching of a missile at it carries the 
electrical firing charge from the launcher 
to the missile ignition system. According 


Courtesy Plaskon News Service 


to the manufacturer, the use of injection 
molded Plaskon nylon 8200 provides in- 
sulation for the contacts as well as me- 
chanical protection for the unit itself. 
Injection molding of the nylon around 
the contacts produces a seal against con- 
taminants and moisture at the point where 
the wire enters the body of the connector 
and also provides an added measure of 
strain relief. 


Philco Corp. 
Philadelphia, Pa... 


Lightweight, mobile electronic data 
processors, designed to meet U. S. Army 
field requirements under combat condi- 
tions, will be used for combat computa- 
tions, control data processing, and support 
data processing. A contract to design and 
build the first two mobile data processors 
has been awarded to Philco’s Government 
and Industrial Division, 4700 Wissahickon 
Ave., Philadelphia 44, Pa. Official names 
for the data processors are Basicpac and 
Logicpac. Both are essentially the same, 
but the Logicpac will have larger core 
storage and greater input-output capabil- 
ities. 


Electrosolids Corp. 
Panorama City, Calif... 


To meet the mushrooming demands 
for its products, Electrosolids Corp., has 
moved into a specially constructed build- 
ing at 13745 Saticoy, Panorama City, 
Calif. A feature of the new facility is the 
isolation of the test and development area 
in an air-conditioned sound-proof room. 

(Continued on page 38A) 
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Part of the TG-4 345 kv switch installation 
on the McNary-Ross line of the 
Bonneville Power Administration. 





LALLA LILLE DELI 


Sadi 


. 


FROM AIR SWITCHES TO COMPLETE SUBSTATIONS 
A DEPENDABLE SINGLE-SOURCE 
FOR ALL YOUR SWITCHGEAR REQUIREMENTS 


Federal Pacific TG-4 air switches (illustrated 
above), were among the first in this country to go into 
service at 345 kv. Providing consistently safe, trouble- 
free operation, these extra-high-voltage switches dem- 
onstrate the switchgear design leadership Federal 
Pacific offers you. 

Of advanced, simplified design, the TG-4 is avail- 
able in BIL ratings from 1300 to 1800 kv, 1600 amp con- 
tinuous current and 70,000 amp momentary current 


ratings to meet the ever-accelerating trend toward 
higher and higher voltages. 

Whatever your needs —switchboards, low voltage 
metal-enclosed, medium voltage metal-clad, unit sub- 
stations, power circuit breakers, power switching equip- 
ment or complete substations—you can depend upon 
Federal Pacific for quality switchgear. For further 
information write Department APR, Federal Pacific 
Electric Company, 50 Paris Street, Newark 1, N. J. 


FEDERAL @ PACIFIC 


Better Products to Control Electricity 


For more information circle 28 on reader service card. 
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WESTINGHOUSE ANNOUNCES 


New Power Circuit Breaker 
Using SF, Gas 


The Only Significant Advance in Circuit 
Interruption Techniques in Over 15 Years 


A revolutionary 230-kv, 15 million-kva, high-capacity circuit breaker, using sulphur 
hexafluoride (SF,) as the extinguishing medium, has been developed at the Westing- 
house High Power Lab. This new interrupting technique will permit higher breaker 
ratings and much longer, more economical operating life than present designs. 


This unique new horizontally mounted breaker brings the industry many radical de- 
sign innovations with important savings in installation and maintenance. 
Drastically slashes maintenance. This unusually stable gas does not decompose, 
and thus its life is not the controlling factor in time between maintenance. The 
interrupter assembly can be easily removed at ground level for inspection and 
maintenance — no scaffolding is required. 
Allows simplified foundations. There is no energy transfer to foundation during 
interruption. Reduced size and elimination of oil has reduced weight of 230-kv gas 
breaker by 65 percent. 
Dead tank construction provides complete safety. 
Inexpensive, overlapping protection with bushing-type current transformers 
available on both sides of breaker. 
Quiet operation. The breaker has a closed gas system, thus no discharge to atmos- 
phere, which keeps the noise to a level comparable to the oil breaker. The closed 
system also conserves gas and prevents contamination. 


The outstanding advances in this new breaker design are made possible because of the 
unusual characteristics of sulphur hexafluoride gas as an extingiushing medium: 
SF, rapidly recovers dielectric strength because of exceptional affinity for elec- 
trons... assures unexcelled arc extinction. 
SF, is extremely stable . . . thus assuring long life of the insulating and interrupt- 
ing medium. 
SF, has high dielectric strength . . . at only 10 psi, it is equivalent to oil or to 
compressed air at 150 psi. 
SF, is nonflammable. . . completely safe for crowded urban substations. 
SF, is inert, nontoxic and odorless. 


This new 230-kv breaker is the first of a complete line of high-capacity SF, breakers. 
To learn how SF, can bring new economies to your system, call your Westinghouse 


sales engineer, or write Westinghouse Electric Corporation, P.O. Box 868, Pgh. 29, Pa. 
J-60962 


you CAN BE SURE...1F i's \ Vesti nghou se 


WATCH “WESTINGHOUSE LUCILLE BALL DES! ARNAZ SHOWS’ CBS TV MONDAYS 


R. C. Boyd, R. E. Friedrich and B. P. 
Baker inspect the interrupter components 
of the new SF, breaker. A high-velocity 
flow of gas is directed through this formed 
Teflon orifice to extinguish the arc. 





THOR TITAN ATLAS BOMARC POLARIS TALOS 














THERE IS A REASON...why CHRISTIE 
was selected as the principal source of 
D-C Power Supplies for all the above 
projects...RELIABILITY 


CHRISTIE'S rigid Quality Control is approved by the A.E.C. 
and leading Aircraft and Missile Manufacturers. 





CHRISTIE ELECTRIC CORP. 
3410 W. 67th St., Los Angeles 43, Calif., Dept. EE 


Precisely regulated Power Supplies of permanent stability. Ratings up to 1500 
amperes. Bulletin on Standard Militarized units available on request. 


For more information circle 30 on reader service card. 
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- Industrial Notes 


(Continued from page 34A) 


Epsco, Inc. 
Boston, Mass... 


The U.S. Navy has contracted Epsco, 
Inc., 588 Commonwealth Ave., Boston 15, 
Mass., to construct a data acquisition 
system to be used at the Navy’s Under- 
water Sound Laboratory at New London, 
Conn. The system is designed to accept 
20 channels of voltage information gath- 
ered from Sonar and similar underwater 
detection and ranging equipment. 


Columbus Electronics Corp. 
Yonkers, N. Y.. . 


Operation of a new Semiconductor 
Manufacturing Division for the produc- 
tion of silicon rectifiers, transistors, and 
other semiconductor devices has been es- 
tablished to provide special requirement 
and general purpose semiconductor devices 
to be used in the design and manufacture 
of electronic computers, aircraft and 
automotive systems and equipment, com- 
munications systems and equipment, 
guided missiles, rockets, and many other 
civilian and military projects. Manufactur- 
ing and office facilities are located at 1010 
Saw Mill Rd., Yonkers, N. Y. 


Geophysics Corporation of America 
Boston, Mass... 


The formation of Geophysics Corpora- 
tion of America has been announced by 
Milton Greenberg, president. Executive 
offices are located at 700 Commonwealth 
Ave., Boston, Mass. The company will 
provide Government and industry with 
advanced research and development serv- 
ices in the field of environmental physics, 
concentrating initially in radiation phy- 
sics, extraterrestrial radiation, physical 
and chemical properties of gases, and 
properties of magnetic and electrical fields. 
Particular attention will be given to the 
interactions between the natural environ- 
ment and man-made bodies and artificially 
generated changes. 


High Voltage Eng. Corp. 
Burlington, Mass. . . 


A 6-million volt linear accelerator de- 
signed for medical therapy and research 
can produce a sharply defined beam of in- 
tense Xrays or be converted for high 
energy electron output. For radiology, the 
Linac has an X-ray output of 200 roent- 
gens per minute at 100 centimeters. Con- 
verted to electron output, it will deliver 
up to 500 watts at energies from 2 to 7.5 
mev making it a valuable tool for steriliza- 
tion of tissue and bone transplants, sur- 
gical materials, and for biophysics, bio- 
logical, and cancer research. 


(Continued on page 40A) 
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Harder to poke a hole in... 


Why make a bushing’s oil reservoir in the 

form of a heavy bronze casting? Isn’t it 
wasteful? After building bushings this way for 50 
years, maybe we just can’t break with tradition. 


Granted, 50 years’ experience has a lot to do with 
it. On rare occasions, the reservoir may serve a special 
purpose. In the event of flashover, it is one terminal of 
a blazing power arc. This can burn a hole in a flimsy 
part, and the bushing is lost. Heavy cast bronze is the 
best insurance against such damage we know of. The 
small extra cost involved is simply an investment in 
maximum safety and service. 


One of the intangibles you buy in modern O-B con- 
denser bushings is mature knowledge of the business. 


This shows-up in all kinds of ways and places. It’s “the 
extra value in the package.” 


Manufacturers of transformers and circuit breakers 
are glad to supply the bushing of your choice, when you 
express that choice. Make a point of asking for O-B 
bushings. It’s very well worth the slight extra attention. 


OHIO BRASS COMPANY, MANSFIELD, OHIO 


PORCELAIN INSULATORS - LINE HARDWARE - CAPACITORS - LIGHTNING ARRESTERS 
BUSHINGS - HOLAN TRUCK-MOUNTED POWER DEVICES AND BODIES - BRONZE VALVES 
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APPLICATIONS 


Electrical and Acoustical Measurements 
Electrical Communication Systems (Selective Calling) 


Remote Operation and Supervisory Control of Machinery 
and Apparatus 


Electrical Computers and Telemetering Systems 
Electro-Mechanical Bandpass Filters 


Frahm Oscillator Controls, Type ROC, make possible the design and con- 
struction of inexpensive, precision tone generators that are small and light 
weight. These generators will have accurate output frequency and output 
voltage with very nearly sinusoidal wave shape. 

They can be made with any one nominal control frequency between 20 
and 1100 cps. They will control the output frequency of circuits, under 
— conditions, constant within +0.15% of the nominal control 

uency. 
e particularly encourage your inquiries and correspondence on special 
applications and problems. If you haven’t explored these Frahm Oscillator 
ontrols we’ll be glad to send you complete specifications, characteristics, 
etc. Write for Bulletin EE. 


BIDDLE 


PLECTHICAL TESTING INSTRUMENTS « 


PAMES 6. Ga. 


SPEED. MEASURING INSTHUVENTS 


LAHORATONY & SCTENTIEIC EQUIPMENT 
3th ANCH STHEET PHILADELPHIA 
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Industrial Notes 
(Continued from page 38A) 


Atomics International 
Canoga Park, Calif. . . 


The first building of a new headquar- 
ters complex at 8900 De Soto Ave., Canoga 
Park, Calif., is now occupied by Atomics 
International, a Division of North Ameri- 
can Aviation, Inc. Location of the com- 
pany’s new center of operations is a 68- 
acre plot on the east side of De Soto Ave. 
between Nordhoff and Parthenia Sts. The 
building will house about 500 employees 
initially from warehousing, traffic, shops, 
and engineering operations. 


Nuclear Metals, Inc. 
Concord, Mass... 


A modern functional structure de- 
voted to the research and development of 
materials for nuclear work has been dedi- 
cated by Nuclear Metals, Inc. One third 
of the cost of the new building is ac- 
counted for in the installation of safety 
equipment to safeguard employees and 
the community from possible hazards of 
working with modern metals and mate- 
rials, some of which are difficult to handle. 
In addition to the elaborate in-plant 
safety devices, the company has eight 
property-line monitoring stations to sam- 
ple air, soil, ground water, and rain and 
snow for any evidence of environmental 
changes. 


Hutchinson Co. 
Redwood City, Calif... 


Formation of Hutchinson Co., has 
been announced. The company will act as 
electrical engineering manufacturer's rep- 
resentative serving electrical utilities and 
electronic industrials in northern Cali- 
fornia and northern Nevada. Offices, dis- 
play rooms, and warehouse space will be 
at 804 Bradford St., Redwood City, Calif. 


Corning Glass Works 
Corning, N.Y... 


An electronics plant devoted to manu- 
facturing glass electronic components has 
been placed in operation at Bradford, Pa., 
by Corning Glass Works. Covering more 
than 142,000 square feet of production and 
office space, the plant produces glass resis- 
tors, capacitors, and other electronic parts. 


G-V Controls Inc. 
Livingston, N. J... 


This company has moved from East 
Orange, N. J., to a newly built plant at 
Okner Pkwy., Livingston, N. J. The new 
one-story plant, with both office and manu- 
facturing areas completely air conditioned, 
permits the company to have all its re- 
search and development, manufacturing, 
engineering, and administrative activities 
in one building. 
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Use Armco’s Special Electrical Steels 
to step up performance and cut costs 





Audio and TV Transformers 

High Impedance Devices 
CUE MOIEE Sorvocmecnaniome 

High Frequency Generators 








Large Motors and Generators 
Induction Regulators 

DI-M AX M-15 for High Efficiency Motors 
TV Power Transformers 
Watt-hour Meters 





These Armco-pioneered electrical steels offer unique Design Data Available 


combinations of properties that give you both design Put the unusual magnetic and fabricating properties 


and production advantages. of these special Armco Electrical Steels to use in your 


ducts. Just fill out and mail th f - 

TRAN-COR® A-6 provides exceptionally high prodes 8 seg ou om mail the coupon for ex 
e% . : tensive design data that will help you use them most 
permeability at low and moderate inductions, reason- Sines 
t ° 
ably uniform properties in all directions, low core loss icletereien 


and adequate ductility. It’s available in coils or cut 





lengths, in 29 and 26 gage, with or without standard 
or special Armco insulations. Armco Steel Corporation 


1419 Curtis Street, Middletown, Ohio 
DI-MAX® M-15 is a low core loss grade with 
: ie ave. 2 Send me design data on 
uniform high ductility for punched laminations of CO) Armco TRAN-COR A-6 CO Armco DI-MAX M-15 
any size and shape. At high inductions its permeabil- 
ity is better than that of standard M-15, and its flatter, Name 





smoother surface assures a high lamination factor. Company 
Available in coils, DI-MAX M-15 has uniform gage Street 


and annealed ductile welds that facilitate punching 











RR SE Ce ae er 


and core assembly. 





ARMCO STEEL 


Armco Division « Sheffield Division * The National Supply Company * Armco Drainage & Metal Products, 
Inc. « The Armco International Corporation * Union Wire Rope Corporation * Southwest Steel Products 
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Sola Constant Voltage DC Power Supplies are designed for intermittent, variable, pulse or high-amperage loads. 


Sola packs 6 amps of 300-watt regulated dc power 
into 51/4 inches of relay-rack space 


Looking for a source of regulated dc power that fits into 
a small space? You’ll probably find that the Sola Con- 
stant Voltage DC Power Supply offers what you want. 


This compact unit has exceptional performance char- 
acteristics, too — it delivers current in the “ampere 
range,” regulates within +1% even under a +10% vari- 
ation in line voltage, has less than 1% rms ripple, and 
even tolerates dead shorts. It is 80% efficient and has 
a very low static output impedance. 


How’s it done? Sola managed it through a balanced 
assembly of three complementary components ... a 
special Sola Constant Voltage Transformer is teamed 
up with a semiconductor rectifier and a high-capacitance 


filter. Electrical characteristics of the transformer maxi- 
mize most of the advantages of the rectifier and filter, 
while virtually eliminating all their disadvantages. The 
resulting regulated dc power supply is simple, highly 
reliable, compact and moderately priced. 


These benefits are exhibited by the entire line of Sola 
dc power supplies. Sola has designed and produced hun- 
dreds of ratings to meet requirements of equipment 
manufacturers. The company is set up to handle specific 
needs for custom-designed units in production quanti- 
ties. A Sola sales engineer can supply all the facts. In 
addition to this custom service, Sola currently stocks 
six models ranging from 24 volts at six amps to 250 
volts at one amp. 


For complete data write for Bulletin 58-CV-235. 


Sola Electric Co., 4633 W. 16th St., Chicago ‘50, il., Bishop 2-1414 @ Offices in principal cities @ In Canada, Sola Electric (Canada) Ltd., 24 Canmotor Ave., Toronto 18, Ont. 


SOLA 


apr 
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Is your residential system having growing pains? Substations near new 
load centers may solve your problems if you can run a subtransmission 
line through residential areas without consumer objection. 


There’s a proved way to do it. You can run a line at 69 kv, or even 
higher, on “small” wood pole structures with single crossarms—and 
compact, sturdy Lapp Line Posts. Such a line will have the unobtrusive 
look of a distribution line, will be free of RIV and TV interference, and 
will save you money on initial cost—and trouble-free long life. 


Once you’ve built such a line your future 
problems diminish, too. With one installation 
—good looking, high-performance, complaint- 
free—it will be easier to get rights-of-way for 
future transmission lines. Lapp Line Posts, 
either with tie-wire head or clamp-top, are 
available in voltage ratings through 88 kv. 


Lapp Insulator Co., Inc., Le Roy, N. Y. 
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There is a creative engineering career for you at IBM 


IBM Military Products offers creative engineers and scientists 
many challenging and unique career assignments in applying 
IBM's vast wealth of computer technology. Typical is the work 
of Engineer David R. Baldauf, who reports: ‘“‘At Owego | have 
the opportunity to work on completely integrated B-70 bomb- 
ing-radar-navigational systems. This means that my assign- 
ments have tremendous scope and versatility. For instance, 
I'm now evaluating several contractor proposals for a mono- 
pulse radar system, and at the same time I’m performing a 
study on attaching a unique radar indicator to the presently 
produced bombing system. I’ve moved rapidly at IBM, and 
there's still plenty of room for me to advance.” 


Challenging assignments now open 


Airborne digital & analog computers 
Ground support equipment 

Inertial guidance & missile systems 
Information & network theory 
Magnetic engineering 
Maintainability engineering 

Optics 

Radar electronics & systems 
Servomechanism design & analysis 
Theoretical physics 

Transistor circuits 


QUALIFICATIONS: B.S., M.S. or Ph.D. in Electrical or Mechanical 
Engineering, Physics, or Mathematics, and proven ability to 
assume a high degree of technical responsibility in your 
sphere of interest. 


FOR DETAILS, write, outlining your background and interest, to: 
Mr. P. E. Strohm, Dept. 550B 
International Business Machines Corp. 
Owego, New York 


IBM is a recognized leader in the rapidly expanding electronic 
systems field. Its products are used for both commercial and 
military applications. Continuous growth affords excellent ad- 
vancement opportunities. The ‘‘small-group’’ approach assures 
recognition of individual merit. 1BM is outstanding in the area 
of employee benefits, and salaries are commensurate with 
your abilities and experience. Owego, located in rolling New 
York State countryside, in the Binghamton-Triple City area, 
providesian excellent environment for gracious, relaxed living. 


MILITARY PRODUCTS 
® 





When you buy Motor Starters -— 


YOU PAY FOR OVERLOAD PROTECTION 


Only ONE-PIECE Overload Relays give 
100% Protection - Only with ONE-PIECE con- 
struction can you know you've installed the 
heater correctly. Only with ONE-PIECE con- 
struction can you know the heater is exactly 
centered, or properly positioned, so that it 
performs according to its rating. Only with 
ONE-PIECE construction can you know your 
motors have full protection. 


Only Square D has ONE-PIECE Construc- Vv 
tion + ONE-PIECE construction eliminates any S 
possibility of heater misalignment. Square D 

melting alloy thermal overload relays can be 

installed only one way. They are tamper- 

proof. They are factory-assembled, are in- 

dividually calibrated and tested. Repeated 

tripping will not affect accuracy 


Insist on 
Square D melting alloy 
thermal overload relays 


Weite tor Bulletin SM-275 for the 
complete story on Square D starters 
with ONE-PIECE thermal overioad 
relays. Address Square D Company, 
4041 N. Richards St., Milwaukee 12, 
Wisconsin. 


Heat-respon Heat-producing individual tedtiey mopeuiian of every Square D 
element (solderpot)pro- element is an integral part melting alloy thermal overload relay means perform- 
vides accurate response to of overload unit. It's perma- ance you can trust. Each unit is calibrated and thoroughly 
overload, yet prevents nui- nently joined to solder pot, tested to make sure it will perform according to its rating. 
sance tripping. can't become misaligned. 


ECaM. nsavy INDUSTRY ELECTRICAL EQUIPMENT. ..NOW A PART OF THE SQUARE D LINE 


SQUARE J) COMPANY 
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SERVOMECHANISMS 


Outstanding opportunity for design 
specialist to head group of servo- 
mechanism system design in missile 
tracking program. 

Know theory of complex variables, 
operational calculus, analytical meth- 
ods of network synthesis and experi- 
ence in any of the following: 


HYDRAULIC SERVO DRIVES 
INSTRUMENT SERVOS 
COMPUTER SERVOS 
LARGE SERVO DRIVES 
DIGITAL SERVO SYSTEMS 


Inquiries strictly confidential. 
U. S. citizenship required. 
Send resume to 
Mr. H. C. Horsley 
Personnel, Dept. EE 


PHILCO CORPORATION 


Government & Industrial Division 
Western Development Laboratories 
3875 Fabian Way, Palo Alto, Calif. 
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WANTED 


BACK COPIES OF 
1958 


MARCH 
APRIL 
OCTOBER 
NOVEMBER 


ELECTRICAL 
ENGINEERING 


Please mail (parcel post) to: 
AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS 
33 West 39th Street 
New York 18, N. Y. 


Print your name and address 
upon mailing wrapper. Twenty- 
five cent refund plus postage will 
be paid for copies returned. 
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Trade Literature... 


D-c Power Supplies Booklet . .. 


An illustrated booklet giving speci- 
fications and applications of d-c power sup- 
plies is available from Dressen-Barnes 
Corporaton, 250 N. Vinedo Ave., Pasa- 
dena, Calif. 


Compressor Bulletin ... 


An 8-page bulletin covering heavy- 
duty low-pressure compressors has recently 
been published with specifications on 
three models ranging from 756 to 7,392 
cubic feet per minute and a detailed sec- 
tional drawing. Ask for Bulletin A-95. 
Joy Manufacturing Company, Henry W. 
Oliver Bidg., Pittsburgh 22, Pa. 


Short Form 
Instrumentation Catalog... 


A 4-page catalog briefly describes the 
Eldorado electronics accelerator current 
integrator, Universal photomultiplier pho- 
tometer, Milli-microsecond time-to-pulse- 
height converter, Multi-channel pulse 
height analyzer, Non-overloading linear 
amplifier, and Milli-microsecond time 
measuring system. Features, specifications, 
and price are noted. Eldorado Electronics, 
2821 Tenth St., Berkeley, Calif. 


Industrial Burner and 
Firing System Folders ... 


The AirRing industrial burners, de- 
scribed in folder No. 5807, with built-in 
fuel and air systems are available for gas, 
oil, or dual fuel; natural or induced draft; 
Scotch or any other type of boiler. The 
industrial packaged forced-draft firing sys- 
tems for dual-fuel or single-fuel firing of 
high or low pressure natural, LP, or man- 
ufactured gas, or any grade of oil from 
No. 2 to No. 6 in Scotch marine, steel fire- 
box, water tube, or cast iron boilers, are 
described in folder No. 5843. Iron Fire- 
man Manufacturing Co., 3170 W. 106th 
St., Cleveland 11, Ohio. 


Spectrochemical Laboratory 
Testing Facilities Booklet... 


Extremely rapid and accurate quan- 
titative analysis of ores, metals, and many 
other materials can be carried out in the 
Spectrochemical laboratory which is sup- 
plemented by a complete wet chemistry 
laboratory and extensive physical testing 
fac “es, providing an entire analytical 
service. Bowser-Morner Testing Laborato- 
ries, Inc., 141 Bruen St. at Scott, P. O. Box 
51, Dayton 1, Ohio. 


Photography Cell Shutter . . . 


A Kerr cell shutter for photography 
at exposures down to 0.01 of a microsec- 
ond is described with charts, drawings, 


and photographs in a 4-page brochure by 
Avco Research and Advanced Develop- 
ment Division, 201 Lowell St., Wilming- 
ton, Mass. 


Coatings Bulletins .. . 


A 12-page brochure describing Ecco- 
coat surface coatings is now available from 
Emerson & Cuming, Inc., 869 Washington 
St., Canton, Mass. 


Digital Demand 
Recorder Catalog ... 


This impulse counting and recording 
device, described in a 16-page catalog, was 
originally developed to help automate 
electric utility customer billing and to re- 
cord data for load survey studies; it is 
now proving extremely useful for other 
applications such as production control, 
traffic counting, and atomic energy work. 
Fischer & Porter Co., 828 Jacksonville Rd., 
Hatboro, Pa. 


Molding Press Catalog . . . 


A catalog on hydraulic presses and 
preformers for the thermoplastic molding 
industry decribes the complete line of Lo- 
gan preformers available in 30, 50, 70, and 
125 tons capacity. Logan Hydraulics, Inc., 
4901 W. Lawrence Ave., Chicago 30, Ill. 


Weighing Systems Catalog .. . 


Bulletin 582, covering the Way-Pac 
hydraulic weighing systems, has been pre- 
pared to facilitate the application of these 
systems to weighing jobs and to price the 
installation before ordering. The brochure 
is sectionalized to provide ready access to 
both engineering and application data. A 
price list of component parts is an integral 
part of the catalog. The A. H. Emery Co., 
New Canaan, Conn. 


Folder on 
Two-Component Alternator . . . 


A 4-page illustrated folder, details a 
line of alternators which features silicon 
rectifiers in lieu of standard selenium rec- 
tifiers. These alternators provide infinite 
operating life and vastly reduced main- 
tenance. The Leece—Neville Co., 1374 E. 
5st St., Cleveland 3, Ohio. 


“Kelvin Scale”... 


This news sheet of current informa- 
tion on cryogenics and related subjects, 
will be published periodically. Copies may 
be obtained by writing The Editor, Kelvin 
Scale, Arthur D. Little, Inc., 20 Acorn Pk., 
Cambridge, Mass. 
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BAFFLE PLATES FUSE-PULLER PARTS 


FORMED INSULATOR 


ROLLER NUMBER TAG 


INSULATING BUSHING 


BUSHING FORMED INSULATORS 


Pe Witt 


BINDER BUSHINGS GOLF-CLUB FACINGS 


FIBRE -the low-cost insulation of 1001 uses 


Look what Diamond Vulcanized Fibre can do for you! 
And look what you or CDF can do with it! 


If you can keep high-quality fibre clear of its worst 
enemy—moisture—you have the best economical in- 
sulating material you’d ever want for high arc-resistance, 
non-tracking, and long-time dielectric strength. 


UNIQUE PROPERTIES + The high tensile, flexural, and 
impact strengths, the easy workability (ideal for screw 
machines), the Rockwell hardness (to R80), the light 
weight (half that of aluminum), the low cost, and the 
excellent electrical characteristics (arc-resistance up to 
150 sec.) of CDF Fibre make it a highly attractive 
basic insulation for cost-conscious designers and pur- 
chasing men. Put these properties to work in your 
product. 


FABRICATION FACILITIES + CDF has excellent and ex- 
tensive facilities and know-how for turning out finished 
Diamond Vulcanized Fibre parts—better and more 
economically than you can do it yourself. We meet 
your specifications and your production schedules, and 
save you time and money in the bargain. 

Send us your print or your problem, and we’ll return 
technical literature. For the phone number of the CDF 
sales engineer nearest you, see Sweet’s, Electronics 
Buyers’ Guide, and other directories. 


CDF makes Di-Clad printed-circuit laminates, Diamond Vulcanized Fibre, 
CDF products of Teflon, flexible insulating tapes, Dilecto laminated plastics, 
Celoron molded products, Micabond mica products, Spiral Tubing, Vulcoid. 


CONTINENTAL-DIAMOND FIBRE 


A SUBSIDIARY OF THE —ffegaef- COMPANY + NEWARK 86, DEL. 
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Trade Literature 
(Continued from page 46A) 


Light Controls Catalog... 


A catalog to introduce larger capacity 
models of Luxtrol light controls discusses 
the correct use of controlled lighting in 
all rooms of the home, as well as in com- 
mercial applications. Additional sections 
are devoted to where to use light control, 
descriptive data, the three new types, how 
to install, and how to wire for incandes- 
cent and fluorescent. Bulletin L758W, may 
be obtained from The Superior Electric 
Co., 83 Laurel St., Bristol, Conn. 


Ceramatemp Bulletin .. . 


Ceramatemp, a ready-to-use, flexible, 
ceramic-type insulated wire rated for con- 
tinuous operation at 1,000 F, is described 
in an 8-page bulletin containing informa- 
tion on the product, application, and han- 
dling characteristics; charts; and graphs 
pointing up mechanical and _ electricai 
properties. Write to Director of Technical 
Service, Hitemp Wires, Inc., 1200 Shames 
Dr., Westbury, N. Y. 


Radio Interference 
Meters Bulletins ... 


Five 4-page bulletins giving specifica- 
tions, military approval data, and applica- 
tions of radio interference and field inten- 
sity measuring equipments covering a fre- 
quency range of 30 cps to 1,000 mc are 
available. Steddart Aircraft Radio Co., 
Inc., 6644 Santa Monica Blvd., Hollywood 
38, Calif. 


Magnetic Circuits Publication .. . 


A detailed discussion of magnetic cir- 
cuits especially suited for tractive applica- 
tions is featured inthe latest..issue of 
Applied Magnetics, an Indiana _ Steel 
Products Co. publication going to design 
engineers and other technical people in- 
terested in magnetics. Copies may be 
obtained free of charge by writing to Ap- 
plied Magnetics, The Indiana Steel Prod- 
ucts Co., Valparaiso, Ind. 


Low-Priced Vibrating Capacitor... 


A lower priced vibrating capacitor, 
V'C-1006/500, permits economical use of 
the capacitance modulation principle in 
applications less exacting than those for 
which the ’C-713/500 was designed. In ap- 
pearance, the C-1006/500 is identical to 
the 'C-713/500 except that ceramic insu- 
lation is used in place of the considerably 
more expensive fused quartz, resulting in 
a minimum insulation resistance of 10” 
ohms. Further cost reduction has been 
achieved by relaxing the contact potential 
and drift specifications to 30 millivolts 
maximum and +2 millivolts per day re- 
spectively. Unit V'C-1006/500 is described 
on the back page of a 4-page vibrating 
capacitor catalog published by Stevens- 
Arnold, Inc., 22 Elkins St., South Boston, 
Mass. 
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, Wallace, if you'd tead 


this never would 
have happened |! 


Free! The most electrifying news a utility company can read is con- 
tained in this new book about Roebling Roeclamps with Associated 
Cables. It tells all about the remarkable new aerial suspension 
clamps that give you a 5kv, 8kv, or 15kv system costing 60% less 
than self-supporting cables...a system that installs in a breeze, mini- 
mizes tree problems, carries more current, looks great, and which 
is virtually “storm-proof’! There’s absolutely nothing like 
Roeclamps with Associated Cables...and if you distribute power, 
you need this book! No cost, no obligation—and the savings are all 
yours! For your copy, write today to Electrical Wire Division, 
John A. Roebling’s Sons Corporation, Trenton 2, New Jersey. 


ROE BLIincG 


Branch Offices in Principal Cities ¢ Subsidiary of The Colorado Fuel and Iron Corporation 
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Electrical Wire Division 
John A. Roebling’s Sons Corporation 
Trenton 2, New Jersey 


I WANT TO KNOW about Roeclamps with 
Associated Cables, so please send me your free 
book. 

Name. 
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Standards on electrical machinery and apparatus chiefly devoted to 
defining terms, conditions, and limits which characterize behavior. 
with special reference accepiance tests. 


AIEE STANDARDS 


A discount of 50% is allowed to Institute members except as noted. CoRege and bona fide public reference libraries are allowed (except in special 
cases with + below) a discount of 50% tor nonmember prices; dealers and subscription agencies 20%. 


l 


General Principles Upon Which Temperature 
Limits are Based in the Rating of Electric 
Equipment (June 1957) 


General Principles for Rating of Electric Ap- 
paratus for Short-Time Intermittent or Varying 
Duty (9-1941) (Proposed supplement to No. 1) 

Guiding Principles for Specification of Service 
Conditions in Electrical Standards (May 1944) 


Guide for the Preparation of Test Procedures for 
the Thermal Evaluation of Electrical Insulat- 
ing Materials (June 1957) 


Guide for the Preparation of Test Procedures for 
the Thermal Evaluation of Insulation Systems 
for Electric Equipment (June 1957) 


Guiding Principles for Selection of Reference 
Values for Electrical Standards (Oct. 1943) 
Measurement of Voltage in Dielectric Tests 

(Sept. 1953) (ASA C68.1) 


Rotating Electric Machinery Forming a Part of 
the Power Equipment on Electrically-Propelled 
Railway Cars, Locomotives, and Coaches 
(Trolley and Prime Mover) (Oct. 1957) (ASA 
C35.1) 


Electric Control Apparatus for Land Transporta- 
tion Vehicles (Oct. 1955) (ASA C48.1) 

Mathematical Symbols (Jan. 1928) (ASA Z10f) 

Units (Dec. 1951) (ASA CS55.1) 


Air Switches, Insulator Units and Bus Supports 
(July 1952) 


Fuses Above 600 Volts (Feb. 1958) 


Lightning Arresters for A-C Power Circuits (Jan. 
1957) (ASA C62.1) 


Wet Tests (July 1943) (ASA C77.1) 


Outdoor Coupling Capacitors and Capacitance 
Potential Devices (Jan. 1944) 


Neutral Grounding Devices (May 1947) 


Recommended Practice for Testing Insulation 
Resistance of Rotating Machinery (April 1950) 


Recommended Practice for Electric Installations 
on Shipboard (Dec. 1958) 


Potheads (Jan. 1948) 
Roof, Floor, and Wall 


Automatic Circuit Reclosers for 
bution Systems (Jan. 1953) 

Guiding Principles for Dielectric Tests (6-55) 

Standard, Test Code, and Recommended Prac- 


tice for Induction and Dielectric Heating 
Equipment (Sept. 1955) 


Guide for Temperature Correlation in the Con- 
nection of Insulated Wire & Cables to Electric 
Equipment (Jan. 1953) 


Guide for Insulation Maintenance for Large A-C 
Rotating Machinery (Feb. 1958) 

Guide for Making Dielectric Measurements in 
the Field (Apr. 1958) 


Test Code for Industrial Control (600 Volts or 
Less) (Feb. 1958) 


Test Code for Transistors (Aug. 1957) 

Test Code for Direct-Current Machines (7-57) 

Test Procedure for Single-Phase Induction Motors 
(Mar. 1958) 

Test Code for Synchronous Machines (June 1945) 

Test Procedure for Evaluation of Systems of 
Insulating Materials for Random-Wound 
Electric Machinery (Nov. 1956) 


Master Test Code for Resistance Measurement 
(May 1949) 


Master Test Code for Temperature Measurement 
(Aug. 1950) 


Master Test Code for Electrical Measurements 
in Power Circuits (Nov. 1955) 


Specification for Speed Governing of Steam Tur- 


Capacitor 


Bushings (Jan. 1948) 
AC Distri- 


$0.80 


602 J 


605 
700 


800 


C37.6 
C37.7 


C37.8 
C37.9 
C37.11 
C37.12 


C37.13 
C37.14 
C37.15 


C37.16 
C37.17 


C37.20 
C39.1 


C39.2 


Preferred Standards and Standard Specification 
Data for Generators for Large 3,600-rpm, 3- 
Phase, 60-Cycle Condensing Steam Turbine 
Generators (Jan. 1953) 

Specification for Speed-Governing of Hydraulic 
Turbines for Driving Generators (Sept. 1950) 

Aircraft D-C Apparatus Voltage Ratings (Oct. 
1953) 


Test Code for Direct-Current Aircraft Machines 
Jan. 1953) 

Test Code for Aircraft 
Devices (July 1954) 
Recommended Practice for Measurement of 
Field Intensity Above 300 Megacycles from 
Radio-Frequency Industrial, Scientific, and 

Medical Equipments (Apr. 1952) 

Recommended Practice for Minimization of Inter- 
ference from Radio-Frequency Heating Equip- 
ment (May 1950) 

Electric Power Distribution for Industrial Plants 
(Oct. 1956) 

Grounding of Industrial Power Systems (10-56) 

Definitions and General Standards for Wire 
and Cable (Dec. 1944/Oct. 1953) (AIEE 30) 

Specifications for Weather-Resistant (weather- 
proof) Wire and Cable (URC Type) (Jan. 1948) 

Weather-Resistant Saturants & Finishes for 
Aerial Rubber-Insulated Wire & Cable (Nov. 
1939) 


Pool Cathode Mercury-Arc Power Converters 
(Jan. 1949) 

Relays Associated with Electric Power Appa- 
ratus (Mar. 1950) 


Automatic Station Control, Supervisory & Associ- 
ated Telemetering Equipment (Oct. 1956) 


Alternating-Current Circuit Breakers 
(Dec. 1953) 


Methods for Determining the Rms Value of a 
Sinusoidal Current Wave and a Normal Fre- 
quency Recovery Voltage & for Simplified 
Calculation of Fault Current (Dec. 1953) 


Schedules of Preferred Ratings for Power Cir- 
cuit Breakers (Sept. 1957) 


Interrupting Rating 
Service (Aug. 1952) 


Rated Control Voltages and Their Ranges (8-52) 
Test Code for Power Circuit Breakers (Dec. 1953) 
Power Circuit Breaker Control (Sept. 1957) 

A-C Power Circuit 


Circuit Interrupting 


Power 


Factors for Reclosing 


Guide Specifications for 
Breakers (Aug. 1952) 


Low-Voltage Air Circuit Breakers 
Application Guide) (Aug. 1954) 


Test Code for Low-Voltage Air Circuit Breakers 
(Aug. 1954) 


Rated Control Voltages & Their Ranges for Low- 
Voltage Air Circuit Breakers (Aug. 1954) 


Schedule of Preferred Ratings for Alternating- 
and Direct-Current Low-Voltage Air Circuit 
Breakers (Aug. 1958) 


Preferred Pick-Up Calibrations and Trip Delay 
Settings for Alternating-Current Low-Voltage 
Air Circuit Breakers (10-56) 

Switchgear Assemblies and Metal-Enclosed 
Bus (AIEE No. 27) (Jan. 1955) 

Electric Indicating Instruments (Panel, Switch- 
board and Portable Instruments) (Aug. 1955) 
Direct-Acting Electric 

(Apr. 1953) 


(including 


Recording Instruments 


* Approved as American Standard. 
** A publication approved by the Standards 


bines for Generators (500 kw and Up) (5-49) 


Committee but not as a Standard. 
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C42 series American Standard Definitions of Electrical Terms 
Rotating Machinery (May 1957) 1.20 
Switchgear (Oct. 1956) 1,20 
Industrial Control Equipment (Oct. 1956) 80 
Instruments, Meters and Meter Testing (May 1957) 1.20 
Generation, Transmission & Distribution (Jan. 1957) 1.20 
Transportation—General 

“1 —Air Published in one 1.40 
- —Land pamphlet (Oct. 1956) 
—Marine 


Electric Welding and Cutting (Aug. 1958) 

Illuminating Engineering (Oct. 1956) 

Electrochemistry & Electrometallurgy (Oct. 1956) 

Communication (Jan. 1957) 

Electron Devices (Oct. 1956) 

Electrobiology Including Electrotherapeutics 
(Jan. 1957) 

Mining (Oct. 1956) 

Miscellaneous (Nov. 1957) 

Synchronous Generators, Motors, and Machines 
in General (Oct. 1955) 

A-C Induction Motors, Machines in General, and 
Universal Motors (Oct. 1955) 

D-C Generators, Motors, and Commutating Ma- 
chines in General (Oct. 1955) 

Rotating Exciters for Synchronous Machines 
(Oct. 1955) 

Motor-Generator Sets (Oct. 1955) 

Test Code for Polyphase Induction Motors and 
Generators (AIEE No. 500) (Dec. 1954) 

Distribution, Power, and Regulating Transform- 
ers, and Reactors other than Current-Limiting 
Reactors (July 1956) 

(Section 20) Overhead Type Distribution Trans- 
formers (Jan. 1957) 


(Section 30) Three-Phase Load-Tap-Changing 
Transformers (Aug. 1956) 

(Section 40) Secondary Network Transformers 
(Sept. 1957) 

Instrument Transformers (April 1954) 

Constant-Current Transformers of the Moving- 
Coil Type (May 1948) 

Step-Voltage and Induction-Voltage Regulators 
(Dec. 1949) (Consolidated editorially with 
C57.25 in 1957) 

Current-Limiting Reactors (October 1956) 

Rectifier-Transformer Equipment (May 1948) ... 

Test Code for Rectifier-Transformer Equipment 
(May 1948) 

Guide for Operation of Transformers, Regula- 
tors, and Reactors at Altitudes Greater Than 
3,300 Feet (May 1948) 

Guide for Loading Pole-Type Constant-Current 
Transformers (May 1948) 

Guide for Loading Current-Limiting Reactors 
(May 1948) 

Guide for Loading Oil-Immersed Distribution and 
Power Transformers (App. to C57.12) (1-56) 
Guide for Installation and Maintenance of Oil- 

Immersed Transformers (May 1958) 

Guide for Installation and Maintenance of Dry- 
Type Transformers (May 1958) 

Guide for Loading Oil-Immersed Step-Voltage 
and Induction-Voltage Regulators (Appendix 
to C57.15) (Nov. 1955) 

Apparatus Bushings (July 1943) (AIEE No. 21) 

Electrical and Dimensional Characteristics of 
Apparatus Bushings (Mar. 1958) (Partial re- 
vision of and supplement to C76.1) 

Requirements and Terminology for Specialty 
Transformers (Dec. 1957) 

Graphical Symbols for Electrical Diagrams 
(3-54) 

Test Code for Apparatus Noise Measurement 
(Dec, 1950) 


(Partial Revision of and Supplement to C57.12- j Abbreviations for Use on Drawings (Oct. 1950) 
1956) (Aug. 1957) Member total $49.95 Non-Member total 








@ AIEE REPORTS @ 


These publications are proposals for new standards or test codes, or revisions of present publications, which are in the for- 
mative stage. They are made available without cost, so that all interested individuals may obtain them for study and com- 
ment, thereby supplying practical experience in their use before submission for adoption. 


General Principles for Rating of Electric Apparatus for Short-Time Intermittent or Varying Duty (September 1941) 

Guide for the Preparation of Test Procedures for the Thermal Evaluation of Electrical Insulating Materials (June 1957) 

Guide for the Preparation of Test Procedures for the Thermal Evaluation of Insulation Systems for Electric Equipment 
(June 1957) 

Guide for Statistical Analysis of Test Data (June 1958) 

Application Guide for Grounding of Instrument Transformer Secondary Circuits and Cases (March 1951) 

Induction Motor Letter Symbols (January 1956) 

Test Code for Metallic Rectifiers (March 1956) 

Guide for Maintenance of Insulating Oil (November 1956) 

Test Procedure for Thermal Evaluation of Ventilated Dry-Type Power and Distribution Transformers (November 1956) 

Guide for Determination of Short-Circuit Characteristics of Direct-Current Machinery (July 1957) 

Guide for Operation and Maint of Turbine-Generators (July 1957) 

Device Numbers and Functions for Pipeline Pump Stations Under Automatic or Remote Control (Feb. 1958) (Proposed 
supplement to C37.2) 

Test Code for Power-Factor Testing of Mineral-Oil-Insulated Instrument Transformers (Apr. 1958) 

Graphical Symbols for Semiconductor Devices (Apr. 1958) 

Recommended Practice for Toroidal Magnetic Tape Wound Cores (Apr. 1958) 

Presenting Data on Magnetic Amplifier Core Materials (Apr. 1958) 

Guide for Specification of Electronic Voltmet (April 1955) 

Guide for Specification of Signal Sources (April 1955) 

Guide for Specification of Cathode-Ray Instruments (April 1955) 

Test Code for Power Factor Testing of Power Transformers (January 1955) 

Test Code for Power Factor Testing of Distribution Transformers (October 1955) 

Test Procedure for Evaluation of Systems of Insulating Materials for Electric Machinery Employing Form-Wound Pre- 
Insulated Coils (October 1956) 

Test Code for Direct-Current Carbon-Pile Voltage Regulators for Aircraft (April 1955) 

Test Code for Aircraft Equipment Electrical Insulation (July 1957) 

Application Guides for: Ground-Fault Neutralizers: Grounding of Synchronous Generator Systems; and Neutral 

Grounding of Transmission Systems (October 1954) 
Guide for Evaluating the Effect of Solar Radiation on Outdoor Metal-Clad Switchgear (October 1955) 
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Turn to 
any page of 


Electrical 
Engineering... 


Closely related to EE’s broad editorial coverage of 
news and factual information of the technological 
aspects of the industry—are the advertising messages 
appearing in its pages, monthly. 


This advertising is designed to keep you informed— 
of product improvements and design, of the appli- 
cations and use of apparatus and equipment, of the 
development of materials and components essential 
to your production. 


And for those responsible for construction and inst 
lation— to point the way to lower costs and 
short-cuts that help speed the job. 


In short, advertising which appears in EE is co 
tributing to your economic, technological and busing 
progress. It will profit you to read it—with the sa: 

care and attention you give to the carefully compil 
editorial pages of EE. 





it will pay you to read advertising regularly in ELECTRICAL ENGINEERIN 


... the electrical engineers own magazi 
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SHERATON = 


the proudest name in HOTELS 






EAST 
NEW YORK 
BOSTON 
WASHINGTON 
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NIAGARA FALLS, Ont, 
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? 
e Sheraton S$ A call to the nearest Sheraton Hotel sets in motion the 
world’s fastest hotel reservation service. RESERVA TRON 


it ESE R VA TR ON got new electronic marvel, reserves and confirms your room in 


him his hotel reservation any Sheraton Hotel coast to coast in split seconds! 


For hotel reservations for your next trip, just phone Sheraton. 


in just 4 seconds! Let RESERVATRON take it from there. 


Sheraton Hotels, Dept. 19, 470 Atlantic Ave., Boston 10, Mass. 
Please send me, without obligation: (1) Sheraton facilities booklet 
() Membership application for the Sheraton Hotel Division of the Diners’ Club 


FREE BOOKLET to help you plan 
trips, sales and business meetings, 
nventions. 96 pages, describing 
eraton facilities in 39 major cities. 
EMBERSHIP APPLICATION for the 
Sheraton Hotel Division of the 
INERS’ CLUB. This card is an 
invaluable convenience for the 
traveler — honored for all Sheraton 
Hotel services. 


Just send us this coupon — 





ee 


FEBRUARY 1959 For more information circle 40 on reader service card. 


“Tools designed by 


the Bendix” G/5 computer 


give our customers maximum value” Power Supply for 





says EDWIN J. MERRICK, Director of Engineering, 
NATIONAL TOOL COMPANY, CLEVELAND 


“The growth of automation has placed previously 
’ unheard of demands on the tool industry for 
products of high precision and optimum life. 
National Tool has installed a Bendix G-15 
computer, which now enables us to arrive at 
these characteristics in our gear generating 

tools by scientific methods. We consider the G-15 
vital in maintaining our position as the 

world’s largest manufacturer of a complete line 
of special gear generating tools.” 


THE G-15 FEATURES compactness and proven reliability 
at low cost. Memory and speed of computers costing 
four times as much. Simplified operating methods — 

easy to learn, easy to use. Typewriter and paper tape 
input-output at no extra cost. Paper tape input to 250 
char./sec. Expandability through accessories for 
1,200,000 words of magnetic tape storage and punched 
card input-output. Extensive program library. Users 
share programs. Nationwide service organization. 

Lease or purchase. 


DIVISION OF 
BENDIX 
AVIATION 


CORPORATION 


Built and backed by Bendix, the G-15 is serving scores 

of progressive businesses large and small throughout the 
world. For details write to Bendix Computer, Department 
K-8, Los Angeles 45, California. 


For more information circle 41 on reader service card. 





Resistance 
Welding Machines 
(April 1952) 


AIEE Special Publication § 


chines. Recognizing that th 
installation and use of an 
resistance welding proces: 
vitally concerns not only th 
industrialist requiring 
process but also the welding 
machine manufacturer and 
the utility supplying the el 
tric power as well, the com 
mittee has in this repo 
brought together much perti 
nent data from the knowl. 
edge, literature, and expe: 
ence in all these fields. 


This publication supersed 
the AIEE reports of the sam 
title presented in 1940-1. The 


new work is required by d 


' velopments in welding ma 


chines, new processes, better 


| analysis of certain phenc 


mena (such as measuremen 
of instas.‘xmeous loads, anc 
interference between weld 
ers), and a clearer unde 
standing of the whole prob 
lem of power supply for 


| sistance welders. 


This report is not intended 
to be a complete solution o 
all welding problems, buf 
should direct attention to the 
special electrical features in 
volved so that a full analysis 
developed for a welding proj- 
ect can be readily under- 
stood and utilized by man- 
ager, master mechanic, and 
electrical engineer. 


ee 


Copies are available for the 
price of $1.00 (no discounts 
permitted). Address: 


Order Department 
AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS 
33 West 39th Street 
New York 18, N. Y. 
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THERMAL EVALUATION OF 
INSULATING MATERIALS 
(June 1954) 


> 


At the 1954 Winter General 
Meeting the Subcommittee 
on Dielectrics and its Work- 
ing Group sponsored three 
sessions of papers covering 
various phases of the prob- 
lem of evaluating insulating 
materials. Since these papers 
review much of the recently 
developed information on this 
subject, it was decided to re- 
print them in this form. As 
test methods on the thermal 
evaluation of insulating mate- 
tials become available, more 
and more data on thermal 
stability of both the newer 
and the older materials 
should develop, and even- 
tually make possible the ra- 
tional revision of AIEE Stand- 
ard Number 1 on a sound 
basis. 


The 72-page printed pub- 
lication contains 16 papers 


and discussions, presented at 
the 1954 AIEE Winter Gen- 


eral Meeting. 


Publication S-61 is available 
at the price of $1.50 to mem- 
bers and nonmembers. Send 
orders to: 


Order Department 
Poem! «= Westinghouse 
33 West 39th Street BALTIMORE 


New York 18, N. Y. 
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ENGINEERING SOCIETIES 
PERSONNEL SERVICE, INC. 


New York 
8 West 40th St. 


These items are listings of the Engineer- 
ing Societies Personnel Service, Inc. This 
Service, which cooperates with the national 
societies of Civil, Electrical, Mechanical, 
Mining, Metallurgical and Petroleum En- 
gineers, is available to all engineers, 

bers in. bers, and is operated 
on a nonprofit basis. If you are interested 
in any of these listings, and are not regis- 
tered, you may apply by letter or resume 
and mail to the office nearest your place of 
residence, with the understanding that 
should you secure a position os a result of 
these listings you will poy the regular em- 
ployment fee of 5% of the first year's sal- 





Chicago 
84 Eost Randolph St. 


(Agency) 


San Francisco 
57 Post St. 


Also, that you will agree to sign our place- 
ment fee agreement which will be mailed 
to you immediately, by our office, after re- 
ceiving your applicati In ding ap- 
plications be sure to list the key and job 
number. 





When king application for a positi 
include eight cents in stamps for forward- 
ing application to the employer and for 
returning when possible. 

A weekly bulletin o gi ing posi- 
tions open is available at a subscription 
rate of $3.50 per quarter or $12 per an- 
num for members, $4.50 per quarter or 








$14 Per annum for non-members, payable 
in ‘ 





ory if a non-member, or 4% if a 











Positions Available 


Electrical Engineers. (a) Senior Engineer, 
B.S.E.E., with five to ten years’ circuit design 
experience; three years’ minimum on electronic 
communications equipment or allied fields such 
as computer. Salary, $12,000-$14,000 a year. (b) 
Junior Test Engineer, graduate electrical, with 
two years’ minimum experience testing military 
electronic equipment. Write test procedures, su- 
pervise test department. Salary, $6000-$8000 a 
year. Location, lower Connecticut. W-6704. 


Electrical Engineer, graduate, with a mini- 
mum of five years’ experience in industry; ex- 
perience in rotating machinery design, especially 
400 cycle, commercial and military application. 
Some control system experience desired. Product 
is aircraft AC small motors, all phases and fre- 
quencies. Salary, $7000-$8000 a year. Location, 
Ohio, W-6732. 


Director of experimental physics section, Ph.D. 
in physics. training in atomic physics, solid 
state, quantum electro-dynamics. Microwave 
and/or infrared experience desired. Duties will 
include technical direction of experimental 
physics group now engaged in government and 
industrial sponsored programs in basic and ap- 
plied research in government and _ industrial 
sponsored programs in basic and applied re- 
search in microwave and infrared solid state de- 
vices. Salary, $14,000-$18,000 a year; profit shar- 
ing plan. Company will pay placement fee. 
Must be cleared for secret or have no known im- 
pediment to clearance. Location, Midwest. 
W -6740-C, 


Assistant Sales Manager, for an electrical in- 
sulation division; graduate electrical or equiva- 
lent experience sileting to electric insulation. 
Experience in the following capacities with me- 
ter, transformer, coil or electronic components 
manufacturer: Sales engineer, field technical 
service, general equipment design or material 
and process development. Duties will involve 
field technical sales, working through a national 
manufacturers agent organization. Salary, $6500- 
$10,000 a year, plus profit sharing bonus. Trav- 
eling. Headquarters, western New York State. 
W -6756. 


Technical Publicity Man for an industrial ad- 
vertising agency; graduate electrical, with 
proven skill in preparing feature articles on 
complex technical subjects. Salary good, profit 
sharing, fringe benefits, excellent future. Loca- 
tion, eastern Pennsylvania. W-6765. 


Research and Development Engineers, gradu- 
ates in electrical engineering, with communica- 
tions or electronics major, or physics. Experience 
in applied research and/or development of elec- 
tronically actuated instruments; several years’ of 
research or development with some forms of 
electro-mechanical device is necessary. Salaries 
open. Location, Connecticut. W-6775. 


56A 


Senior Production Engineer, B.S.E.E., with a 
minimum of three years at a senior level de- 
sign manufacture of military electronic tele- 
communications equipment or allied equipment, 
using digital, pulse and MV circuitry including 
transistorized versions. Knowledge of MIL com- 
ponents, equipment packaging including printed 
circuit techniques. Salary, $10,000-$13,000 a year. 
Location, lower Connecticut. W-6785. 


Geophysicists. (a) Geophysicist or Physicist for 
theoretical research in all phases of mining 
geophysics, (b) Geophysicist with some elec- 
tronic capability for electrical field exploration 
and interpretation. Salaries open. Headquarters, 
Connecticut. W-6788. 


Supervisor, Automation and Instrumentation 
Applications, degree in mechanical or electrical 
engineering, with five years’ experience in con- 
trol and instrument applications. Duties will 
entail the analysis and design of servo mecha- 
nisms and control applications for high speed 
production machinery in the fields of metal, pa- 
per, glass and plastics as used in making 
packaging and canning containers and flexible 
packaging materials. These machines require 
ydraulic, pneumatic, and/or electronic control 
devices. Location, Illinois. W-6803. 


Project Engineer, graduate electrical, with 
three or more years’ experience in electronics or 
electro-mechanical work. Practical manufactur- 
ing experience important. Salary, $7200-$10,000 
a year. Company will pay placement fee. Loca- 
tion, Rhode Island. W-6807. 


Senior Research Engineers with five to ten 
years’ experience. (1) Radar, Countermeasures, 
Ferret Systems. (2) Infrared Systems. (3) Pulse 
Circuitry, Analog and Digital computer compo- 
nents (4) Airborne Stabilization Systems. (5) 
Nuclear Engineering, Transistor Circuit Design. 
(6) Nuclear Instrumentation. (7) Telemetering 
Systems for Missiles and Satellites. (8) Antennas 
and Propagation. (9) Pulse and Video Circuits. 
Salaries high. Location, New York Metropolitan 
area. W-6811. 


Physicists. (a) Physicist (optical) with five 
years’ optical system design and analysis. Experi- 
ence in lens bench work. (b) Junior Physicist 
experienced in setting up and operating special 
electronic optical equipment. (c) Physicist (Crys- 
tallographer) with several years’ experience with 
piezo electric transducers for high frequency ap- 

lications. Salary high. Location, Long Island, 
New York. W-6812. 


Electrical Engineers. (a) Electrical Engineer, to 
take complete charge of developing new line of 
motors and servos for use in missiles and similar 
instruments. Salary, to $15,000 a year. (b) Elec- 
trical Engineer, small electric motor design; pre- 
fer man with experience in the strictly electrical 
aspects. Salary, to $10,000 a year. Company will 
pay placement fee. Location, Massachusetts. 
W-6822. 


Process Engineers, degrees in mechanical, elec- 
trical, or metallurgical engineering, with some 
work experience related to metal working pre- 
ferred. Should have a minimum of four to five 
years of industrial experience. Company is 
specialist in the development and manufacture 
of nickel-chromium and nickel-copper resistance 
wire, strip and special castings. Salaries open. 
Location, New York Metropolitan area, W-6829. 


Engineers. (a) Sales and Field Application En- 
gineer for company manufacturing relays and 
other electro-mechanical specialties, to take over 
and etee upper New York State territory: 
Graduate electrical or uivalent plus two to 
five years’ experience. Will service OEM’s and 
work independently. Some established accounts. 
40% travel. (b) Creative Design Engineer, grad- 
uate in physics or electrical engineering or 
equivalent plus two to five years’ related crea- 
tive design experience, to design and develo 
superior functional designs of electro-mechanical, 
electro-magnetic devices. Will work as key mem- 
ber of a small R & D project team. Salaries 
open; benefits include prokt sharing. Relocation 
assistance. Location, northern 
W-6834. 


New Jersey. } 


Development Engineer, recent electrical grad- 
uate, to develop and design modification of 
standard products to meet customer’s applica- 
tion requirements. Also testing, product im- 
provements, etc. Salary open; benefits include 
profit sharing. Relocation assistance. Location, 
northern New Jersey. W-6835(a). 


Research Associate for fundamental research 
in theoretical problems in stress wave propaga- 
tion in materials; background in applied 
mathematics or experience in solving boundary- 
value problems equivalent to Ph.D. status de- 
sired. Salary open. Location, Pennsylvania. 
W-6844. 


Engineers. (a) Production Engineer, Compo- 
nents, graduate physics or electrical engineer 
with experience in production engineering pro- 
cedures in the components field. Experience in 
design of pressure transducers or potentiometers 
is desirable. Salary, to $7800 a year. Company 
will negotiate placement fee. (b) Designer, Com- 
ponents, experienced in design, detail and lay- 
out of instrument type parts for electro-mechani- 
cal components. Salary, to $7800 a year. Loca- 
tion, Long Island, New York. W-6848. 


Project Engineers. (a) One for Pressure Trans- 
ducers and Sub Systems, graduate electrical or 
mechanical engineer, with three to ten years’ 
experience and detailed component knowledge in 
fields of free displacement, force balance types 
of pressure transducers, and their combination 
with servos, machine motors, and true airspeed 
devices. Will supervise group of engineers, de- 
signers and technicians in research and develop- 
ment, product refinement, test equipment design 
and environmental testing. Salary, $10,000-$13,- 
000 a year. Placement fee and moving “ae 
negotiated. (b) One for Deposited Film Poten- 
tiometers, graduate physicist, metallurgist, elec- 
trical engineer, with three to eight years’ 
perience in evaporated or other de 
tance films. Research and development ‘ 
ground with some production engineering ex- 
perience desired for basic and applied research j 
on evaporated film, potentiometers and the re- | 
finement of processes for production. Salary, 
$10,000-$13,000 a year. Placement fee and 
moving expenses negotiated. Location, Long Is- 
land, New York. W-6849. 


Plant manager, graduate mechanical or elec- 
trical, plus tool and die making experience on 
bench desirable, with a minimum of five years 
as plant manager. Must be experienced as fore- 
man and superintendent of assembly and ma- 
chining departments of plant manufacturing 
electro-mechanical devices in mass production 
through high-speed, low cost manufacturing and 
assemblies: knowledge of automotive accessories 
and traffic appliances helpful. Should have 
knowledge of fabrication of tools and dies used 
in working brass, steel and aluminum; draw- 
ing, piercing, blanking and cupping, etc. Will 
be responsible for the efficient manufacture of 
high quality product and constant reduction of 
manufacturing costs. Salary. $15,000 a year. 
Location, New England. W-6853. 


(Continued on page 63A) 
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THE PAPERS PRESENTED at this 
conference held October 16-18, 1957 
in Atlantic City, N. J., by scientists 
from the United States, and repre- 
sentatives of the USSR, France, and 
England, were intended to spotlight 
the present development in the use 
of computers in the design process, 
. and as elements of feedback control 
Proceedings | systems 
It is felt that this international 
of the interchange of information will be 
mutually advantageous to visitors to 
the conference from abroad, as well 
Computers as to those from the United States. 
} The 189-page publication of 31 
in Control papers was sponsored by the Feed- 
back Control Systems Committee, 


Systems ATEE, the Professional Group on 


Automatic Computers, Institute of 
Conference Radio Engineers, and the Instru- 
ments and Regulators Division, 
(May 1958) American Society of Mechanical En- 
gineers. Price of publication T10] is 
$3.50. Send to: 





Order Department 
AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS 
33 West 39th Street @ New York 18,N. Y. 











Application of 
Incremental 
Heat Rates for 





Economic 
Dispatch of This 52-page report summarizes 


the activities of the Working 
Power Group on Application of Incre- 
(July 1958) mental Heat Rates for Economic 
Dispatch of Power since it was 

organized in April 1956. 


Included are six papers and a 
summary of round table discus- 
sions, valuable to the power in- 
dustry. presented at the AIEE 
Fall General Meeting, October 
10, 1957. in Chicago, Ill. 


The price for publication S-104 
is $3.00. Send to: 








Order Department 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS 
33 West 39th Street © New York 18, N. Y. 
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Publications 


Available from the 


AIEE 


The following publications are sponsored jointly by the 


American Institute of Electrical Engineers and the other societies 
mentioned below. 


PROCEEDINGS OF THE EASTERN JOINT COMPUTER 
CONFERENCE (Computers in Business and Industrial Sys- 
tems), Nov. 7-9, 1955, Boston, Mass. 


Sponsors: The Association for Computing Machinery, AIEE, 
The Institute of Radio Engineers. 


100 pages, 15 papers and discussions. Price: $3.00. 





PROCEEDINGS OF THE EASTERN JOINT COMPUTER 


CONFERENCE (Computers with Deadlines to Meet), Dec. 


9-13, 1957, Washington, D.C. 
Ss s: The Institute of Radio Engi s, The A i 


P 


for C ting Machinery, AIEE 


P 











259 pages, 48 papers and discussions. Price: $3.00. 





— 


PROCEEDINGS OF THE WESTERN JOINT COMPUTER 
CONFERENCE, Feb, 26-28, 1957, Los Angeles, Calif. 


s s: The Institute of Radio Engineers, AIEE, The As- 


P 


sociation for Computing Machinery 





240 pages, 37 papers and discussions. Price: $4.00. 





PROCEEDINGS 1957 ELECTRONICS COMPONENTS 
SYMPOSIUM, May 1-3, 1957, Chicago, Ill. 


Sponsors: AIEE, The Institute of Radio Engineers, Radio- 
Electronics-Television M facturers A iation, West 
Coast Electronic Manufacturers A ; also Agenci 
of the U. S. Department of Defense, and the National Bu- 
reau of Standards 





Sontl 





282 pages, 43 papers. Price: $5.00. 
ne 

1958 NATIONAL TELEMETERING CONFERENCE, June 

2-4, 1958, Baltimore, Md. 


Sponsors: Institute of Aeronautical Sciences, AIEE, Instru- 
ment Society of America, American Rocket Society 


317 pages, 63 papers and abstracts. Price: $4.00. 





NONLINEAR MAGNETICS & MAGNETIC AMPLIFIERS 
PROCEEDINGS, Aug. 6-8, 1958, Los Angeles, Calif. 


Sponsors: AIEE, The Institute of Radio Engineers, The In- 
strument Society of America 


482 pages, 30 papers. Price: $7.00. 
Publications are available at the prices stated from the 


ORDER DEPARTMENT 
AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS 
33 West 39th Street 
New York 18, N.Y. 




















This is one of a series of informative messages to acquaint engineers 
and scientists with the projects of RCA Moorestown. 


RCA MOORESTOWN 
AND ATLAS 


Responsibility for the development, design and 
production of an advanced launch control system 
for the Atlas missile is one of the charters of RCA 
Moorestown. The system is designed to perform 
two primary functions: To determine the opera- 
tional readiness of the missile and to control the 
actual launching of the ICBM into space. 


The Atlas launch control system complex requires 
over 200 cabinets of relay logic and newly 
developed transistorized digital and analog com- 
puter circuitry. Of critical significance in the 
development of the complex are the problems of 
reliability and accuracy, necessitating the use of 
advanced transistorized techniques. The chal- 
lenge of the project is increased by the need for 
obtaining and integrating information from many 
associate contractors and by the problems of 
concurrent research, development and produc- 
tion. The breadth and complexity of the Atlas 
launch control system are creating stimulating 
assignments in systems, projects and develop- 


ment engineering. 


Engineers, scientists and managers interested in 
contributing to this program—or to 
other challenging weapon system 
projects—are invited to address in- 


quiries to Mr. W. J. Henry, Box V-9B. 


RADIO CORPORATION of AMERICA 
MISSILE AND SURFACE RADAR DEPARTMENT 
MOORESTOWN, N, J. 


























FEEDBACK 
CONTROL SYSTEMS 
CONFERENCE 


The second Feedback Control 
Systems Conference was held 
April 21-23, 1954 at Atlantic 
City, N. J. The papers, as pre- 
pared by their respective au- 
thors are included in publica- 
tion S-63. The technical papers 
and scheduled demonstrations 
covered the following fields 
and subjects: 


Industrial regulators 

Tracer machine tools 

Process control 

Nucleonics 

Aircraft engines 

Flight path control 

Fire control 

Platform stabilization 

Flight simulators 

Computers 

Test equipment 

Magnetic Amplifiers 
Potentiometers 

Gears and dampers 

The preceding list indicates a 
wide range of applications of 


feedback control as well as the 
diversity of components. 


This 158-page publication, 
$-63, is available at the price 
of $3.50 to members and non- 
members from the Order De- 
partment 


AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS 


33 West 39th Street 
New York 18, N. Y. 
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« - 
How Kk ar’. 
can 
an engineer 


go at AC? e / 


Across the country or around the globe. You will find opportunity in any one of AC's bustling plants or installations. 

Your future is bright here. If you are a graduate engineer in the electronics, electrical or mechanical fields— you can go places at 
AC, because AC is going places. 

Today you can help AC turn out AChiever inertial guidance systems, plus a wide variety of other electro-mechanical, optical and 
infra-red devices. Tomorrow you can work on instrumentation needs for the ‘'space age”’. 

What's more, at AC you'll enjoy highest professional status, advance in proportion to your ability, and find the long-range security 
of working for the leader in the field—General Motors. 

This merits your attention. For details, just write the Director of Scientific and Professional Employment: Mr. Robert Allen, Dept. B, 
Oak Creek Plant, Box 746, South Milwaukee, Wisconsin; or Mr. M. Levett, Dept. B, 1300 N. Dort Highway, Flint 2, Michigan. 


SPARK PLUG 4% THE ELECTRONICS DIVISION OF GENERAL MOTORS 


Inertial Guidance Systems @ Afterburner Fuel Controls ¢ Bombing Navigational Computers ¢ Gun-Bomb-Rocket Sights 
Gyro-Accelerometers @ Gyroscopes ® Speed Sensitive Switches ¢ Speed Sensors ® Torquemcters @ Vibacall ¢ Skyphone 
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Test Equipment designed and built by Hughes El 
Segundo is as sophisticated as the Hughes Electronic 
Armament Systems which it tests. 


in sky scanning 


A totally new idea in reconnaisance radar, sIGHT- 
SEER (at left) is a side-looking, microwave search 
antenna within a completely self-contained detachable 
pod. Carried under the Convair B-58 Supersonic 
Bomber as a 58-foot package, SIGHTSEER has all hard- 
ware and black boxes built-in. It is roll stabilized — 
when the aircraft changes flight attitude, the antenna 
maintains its normal axis. 

SIGHTSEER was designed and developed by the 
Microwave Laboratory of Hughes. This Microwave 
Laboratory is presently engaged in every field of 
electronics for airborne, missile, communication, and 
ground and ship-based radar systems—with opera- 
tional ranges from 50 to 70,000 megacycles. 

The “systems orientation” represented by the new 
SIGHTSEER reflects Hughes philosophy of integration. 


The Microwave Laboratories, for example, support 


the Systems Development Laboratories as well as the 

Hughes Ground Systems Group in Fullerton. 
Advanced Research and Development at Hughes 

creates stimulating opportunities for creative engi- 


The West’s leader in advanced ELECTRONICS 
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His lab is the cockpit. Wherever Hughes systems 
and missiles are employed, Hughes Field Engineers are 
on hand to work directly with squadron personnel. 


neers in Airborne Electronics Systems, Space Vehicles, 
Plastics, Nuclear Electronics, Giobal and Spatial Com- 
munications, Ballistic Missiles and many others. 

Similar opportunities exist at Hughes Products, 
where basic Hughes developments are translated into 
commercial products—semiconductors, specialized 
electron tubes, and industrial systems and controls. 

From basic research through final application, 
Hughes offers a unique opportunity for personal and 
professional growth. 





Newly instituted programs at Hughes have created immediate 
openings for engineers experienced in the following areas: 


Digital Computer Engr. 
Microwaves 
Semiconductors 

Field Engineering 
Microwave & Storage Tubes 


Communications 

Radar 

Circuit Design 

Systems Analysis 

Reliability Engineering 
Write in confidence, to Mr. Tom Stewart, 

Hughes General Offices, Bldg. 6-B2, Culver City, California. 











© tes0. n.ac 


7h i aati 2 7 


| HUGHES 


HUGHES AIRCRAFT COMPANY 
Culver City, El Segundo, 

Fullerton and Los Angeles, California 
Tucson, Arizona 





work in the fields of the future at NAA 


TEST 
EQUIPMENT 
ENGINEERS 


If you’ve been looking for an 
opportunity to explore new 
engineering territory, the 
positions now open in our 
electronics test equipment 
group may be right down 
your alley. 


We need engineers to do 
research and development 
based on an entirely new elec- 
tronics test equipment philos- 
ophy. Briefly, the job involves 
design of test equipment and 
analysis of electronics designs 
submitted by vendors and 
subcontractors. This is one 
phase of our work on 
advanced weapon systems 


B-70 and F-108. 


A BSEE, plus experience, can 
qualify you. 

For more information please 
write to: Mr. D. B. Stevenson, 
Engineering Personnel, 
North American Aviation, 
Inc., Los Angeles 15, Calif. 


ee ee aT ee aver oe oe 


MANUFACTURING RESEARCH ENGINEERS 


Outstanding career opportunities 


are available, now, at Boeing 


These are long-range openings with 
plenty of opportunities for advance- 
ment. Boeing is the nation’s leading 
manufacturer of advanced multi-jet 
aircraft and of long-range area 
defense guided missiles. Boeing is 
also at work on solid-propellant bal- 
listic missiles, spacecraft and other 
future-growth projects. 

These, and other projects, offer 
challenge and opportunity to ex- 
perienced manufacturing research 
engineers, with a BS or advanced 


SEALING— Vessels and structures, 
both liquid and gas-tight. 


METAL FINISHING—By plating 


or organic conversion coatings. 


PLASTICS—tTechniques involving 
both structural and decorative uses. 


METAL BONDING—With struc- 


tural adhesives. 


WELDING—Fusion and resistance 
welding of exotic materials by means 
of advanced new techniques. 


METAL REMOVAL— Advanced 
techniques for exotic materials. 


METAL BEHAVIOR—Basic ana- 


lytical studies during processing. 


At Boeing you'll enjoy many ad- 
vantages, including the use of the 
most extensive array of research 
and development laboratories and 
facilities in industry. You'll be work- 
ing with leaders in your field, in an 
environment conducive to advance- 
ment and rewarding achievement. 


degrees in Engineering, Physics, 
Chemistry or Mathematics. Assign- 
ments include responsibility for 
initiating the planning and con- 
ducting of test programs in the 
development of improved manufac- 
turing methods...and developing 
and integrating processes and manu- 
facturing techniques into the pro- 
duction of advanced-design air- 
frames, missiles and weapon sys- 
tems. Openings are available in 
such areas as: 


BRAZING~—Stainless steel honey- 
comb structure in controlled atmos- 
phere at high temperature. 


FORMING—Elevated temperature 


formability of metals analysis. 


HEAT TREAT — Applied studies of 
thermodynamics in connection with 
metals heat treating. 


ELECTRICAL SYSTEMS AND 
FUNCTIONAL TEST—Fabrica- 
tion, installation and functional test 
of electric and electronic systems. 


OPTICS— Application of optical in- 
struments to tooling and functional 
test problems. 


Drop a note outlining educational 
and experience background to: 


Mr. Stanley M. Little 

Dept. EP-1 

P. O. Box 3822 

Boeing Airplane Company 
Seattle 24, Washington 


NORTH man 
AMERICAN Veotli ghd ta | 
AVIATION, INC. 


Mc ee ee ee ee ee ee ee ee ee ee 




















62A ELECTRICAL ENGINEERING 





Personnei Service, Inc. 
(Continued from page 56A) 


Engineers. (a) Design Engineer, graduate en- 
gineer, preferably electrical, with at least four 
years’ experience in the design of electric cir- 
cuits and mechanical layouts. Salary, $7200- 
$9500 a year. (>) Research Engineer, graduate 
engineer or graduate physicist, with at least 
four years’ experience in the originating of 
ideas for product improvement and for new 
products. Must have a strong background in 
working with sound. Salary, $7200-$9500 a year. 
Location, Connecticut. W-6854. 


Engineers. (a) Project Engineer, Electronic, 
with five to ten years’ experience in industrial 
electronics as applied to control purposes. Salary, 
$9000-$11,000 a year. (b) Project Engineer, Elec- 
tronics, with ten to twelve years’ experience in 
radar, pulse circuitry, computers, with some 
experience with transistors. Salary, $9000-$11,000 
a year. (c) Assistant Project Engineer, Elec- 
tronics with three to five years’ experience in 
design layout and test of electrical industrial 
laboratory test equipment. Salary, $7500-$9000 
a year. Location, central New Jersey. W-6861. 


Senior Communications Engineer, experienced 
in both microwave and wire line communica- 
tions. Must be familiar with all types of com- 
munication and related equipment and be ca- 
pable of design, cost estimating and preparation 
of economic studies on new facilities or revision 
or expansion of existing facilities. Must be ca- 
pable of writing and interpreting specifications 
for units of communication equipment for com- 
munications system. Will be required to super- 
vise communications study section. Apply by 
letter giving resume of education, experience 
and qualifications. Location, Midwest. W-6864. 


Assistant to Personnel Director, electrical en- 
gineering graduate, with personnel and _ scien- 
tific experience in electronic fields, to be re- 
sponsible for job specifications and recruitment 
of technical personnel. Salary, $10,000 a year. 
Location, Connecticut. W-6876. 


Application Engineer, background in electronic 
engineering, with five to fifteen years’ experience. 
Background in government sales and aircraft 
company sales desirable. Will work with field 
sales offices in negotiations with customers. Make 
quotations, follow with customer and coordinate 
internally with various departments. Some 
travel involved. Salary, $7500-$8500 a year. Lo- 
cation, west coast of Florida. W-6878. 


Associate and Assistant Professors for depart- 
ment of electrical engineering. Rank of As- 
sociate Professor requires Ph.D. degree, Assist- 
ant, Master’s degree. Location, South. W-6887. 


Sales Engineer, Electrical Equipment, prefer- 
ably E.E., experienced in calling on contractors, 
wholesalers, engineers, architects and industrials 
for manufacturer of electrical panel boards, 
switchboards, motor controls, circuit breakers, 
etc. Company car, expense; base pay plus bonus 
and commissions. Capability for $8000-$10,000 
a year. Location, San Francisco Bay Area. $-4026. 


Engineers. (a) Senior Mechanical-Electronic 
Engineer, Computer, B.S., with three to six 
years’ experience including machine design and 
precision machining techniques. Must be able 
to contact customers. Salary, to $10,200 a year. 
(b) Senior Electronic Engineer, three to six 
years with analog computer and/or electro- 
mechanical servo design. Salary to $10,200 a 
year. (c) Electronic Engineer, with training and 
experience in analog computers and/or analog 
to digital conversion equipment. Salary, to 
$9000 a year. Large national company. Loca- 
tion, southern California. $-4020. 


Project Engineer, Nuclear Institute Design, 
B.S.E.E. or better, with two to five years’ ex- 
perience in circuit design of radiation counters, 
digital data handling or digital computer sys- 
tems, to work at project level on ten man devel- 
opment staff. For manufacturer. Salary, $7800- 
$9600 a year. Location, San Francisco East Bay. 
$-4022. 


Electronic Engineer, Naval Repairs, B.S. En- 


gineering or equivalent, plus two and one half 
years’ professional engineering experience in- 
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cluding one year electronic engineering experi- 
ence at responsible level. Will assist project en- 
gineers in development and testing of amplifier 
circuitry, switching, circuitry for data systems; 
will consider studies of particular systems and 
recommend selections on suitability basis. Re- 
quires U.S.C.S. eligibility. Salary, $7510-$8230 a 
year. Employer will pay — fees. Lo- 
cation, San Diego. SG-4007. 


Chief Draftsman-Electromechanical, graduate, 
substantial recent experience directing la 
drafting room providing services to research, 
design, development for tubes, electronics cir- 
cuitry, mechanical arrangement, production and 
field engineering. For manufacturer of major 
computer accessories equipment. Salary $12, 

a year. Location, southern California, $-3986. 


Electrical Engineers-Power Distribution, 
B.S.E.E., with some experience in utility dis- 
tribution and transmission work for design of 
substations, line extensions, system line con- 
struction and relocation. New positions with 
expanding power company. Apply by letter. 
Salary, $6000-$6900 a year and up. Location, 
Northwest. §-4017. 


Plant Engineer, Electrical, Paper Products, 
E.E., experience in power and controls for 
paper board production equipment. Able to 
handle personnel and field problems related to 
installation and continued operation. Strong on 
controls end. (Will consider recent graduate or 
limited experience.) Salary, to $8400 a year. 
Location, San Francisco North Bay. S-3979. 


Development Engineering Head, Computer 
Accessories, E.E. or Physicist, substantial ex- 
perience in electro-mechanical and _ electronic 
fields, demonstrated managerial ability; knowl- 
edge of circuitry and mechanics of compo- 
nents and systems. Able to present practical 
analysis and evaluation of initial concepts and 
to establish standards of performance and pro- 
vide management control from development to 
final delivery. For manufacturer. Salary, $15,000 
a year. Location, southern California. $-3984, 


Sales Manager, Electromechanical, engineer- 
ing graduate, experience and actual participa- 
tion in work of highly technical nature in- 
cluding electronics, electromechanical and 
mechanical components, units, equipment and 
systems related to major computer accessory 
equipment, handling for programs involving 
research, development and production, able to 
organize and direct work of other sales per- 
sons, knowledge of government procurement pro- 
cedures, contract negotiations and administra- 
tion, awareness of electronic data processing 
systems and reliable aspects of computers, read- 
out knowledge of engineering development, for 
a manufacturer. Salary, $15,000 a year or more. 
Location, southern California. S$-3988. 


Men Available 


Elec Engr, B.A. of Sc Engrg Electrical, 26. 
Periodic employment as teacher, surveyor and 
maintenance supervisor electrical during sum- 
mer employment periods. Employment as an 
Elec. Engr. with power and light utilities since 
graduation. Location desired: Mild climate, 
Southern U.S. E-119. 


Elec Engr. B.S.E.E., B.A.A., B.S., 33. Six yrs 
exper as production engr in heavy transporta- 
tion equipt and electronic components. Have 
good all around industrial background and 
management potential. Location desired: West 
Coast preferred. E-120. 


Elec Engr, B.Sc., 28. Two yrs post graduate 
apprenticeship and three yrs exper in switch- 
gear and relay application with manufacturing 
company. Location desired: East preferred. 
E-122. 


Des or Pit Engr, B.S.E.E., 32. Registered P.E., 
8 yrs exper = low and medium voltage 
power distribution, lighting, intercom systems, 
controls, relaying, for industrial plants, com- 
mercial buildings and power houses. Will relo- 
cate. E-121. 


eae 
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work in the fields of the future at NAA 


ELECTRO- 
MECHANICAL 
ELECTRONIC 

ENGINEERS 


A BS or advanced degrees in 
EE, ME, or Physics, may 
qualify you for a career at 
NAA, home of the advanced 
B-70, F-108, and X-15. 


Flight Control Analysis, 
Reliability Analysis, Flight 
Simulation, Systems Analysis. 


Electrical Systems Analy- 
sis and Design, Mission and 
Traffic Control, Fire Control, 
Bombing Systems, Elec- 
tronics Systems Integration, 
Flight Controls, Ground Sup- 
port Equipment, Airborne 
and Electronic Test Equip- 
ment. 


Applied Research in Ra- 
dome Development, Antenna 
Development, Infrared, and 
Acoustics. 

Please write to: Mr. D. B. 
Stevenson, Engineering Per- 
sonnel, North American 
Aviation, Bos Angeles 45, 
California. 


THE LOS ANGELES DIVISION OF N 


NORTH 
AMERICAN AMA 
AVIATION, INC. 











How does this 


square with your 
own experience? 


(A CHECKLIST FOR EE READERS) 


Advertising in EE is designed, primarily, to direct you 
to sources of supply: apparatus, materials, 
components, equipment. 


But there are additional benefits to be gained directly 
from information which companies include in 
their technical advertising. 


For example: in replying to a recent survey by a leading 
marketing magazine*—22 of the nation’s top 

engineers cited some 26 areas in which information 

they read in advertising was of specific service. 


Their list is in the column at the right. Check it yourself — 
and see if it doesn’t square with your own experience! 


*Tide magazine 








CHECK AND COMPARE ... 
(with your own experience) 
these benefits leading engineers said 
they obtained from advertising: 


0 reduced maintenance costs 
(0 improved quality 

0 cost reduction 

0 simplified manufacture 

CJ increased capacity 

0 improved materials 

(0 improved appearance 

0 simplified processes 

0 improvements in design components 
0 higher speeds and feeds 

(0 aided research 

0 reduced spoilage 

0 cut construction costs 

O improved finishes 

CJ improved automatic features 
0 better control 

0 eliminated shut downs 

0 reduced assembly steps 

(0 improved safety 

(0 power economy 

(0 economy in first cost 

0 improved plastics 

(C0 tower cost per hour of use 
0 improved employe morale 
(0 utilized smalier space 

0 obtained personnel 








it will pay you to read advertising regularly in ELECTRICAL ENGINEERING 


. the electrical engineers own magazine 
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CLASSIFIED ADVERTISING 


For help and situations wanted, $2.25 per line, min- 
imum 5 lines, maximum 30 lines. Sale and purchase 
of used machinery, etc., $3.00 per line, not avail- 
able to dealers. Address orders to: Classified Section, 
ELECTRICAL ENGINEERING, 6th Floor, 33 West 39th 
Street, New York 18, N. Y. 


When ad i t, send all replies 

to box en BRA. c/o ELECTRICAL ENGINEER- 

ING, 6th Floor, 33 West 39th Street, New York 18, 
. ¥., unless other address is given. 








Positions Open 


ASSOCIATE PROFESSOR OF ELECTRICAL 
ENGINEERING. To teach and supervise re- 
search in Division of Engineering Research and 
Development effective September, 1959. Ten 
month basis Ph.D. required or essentially com- 
pleted. Write Head, Department of Electrical 
Engineering, University of Rhode Island, Kings- 
ton, Rhode Island. 


SCIENCE AND ENGINEERING AT ROBERT 
COLLEGE OF ISTANBUL. Ne agg nay at 
Robert College in Istanbul, Turkey, for quali- 
fied men in engineering, mathematics, physics 
and chemistry interested in combining teach- 
ing and consulting with the opportunity to live 
and travel in a vital part of the world. Develop- 
ment program is in effect to strengthen staff, 
modernize undergraduate curricula, inaugurate 
graduate program, construct new science and 
engineering building, prepare engineers for the 
industrial and technological development of 
Turkey and the Middle East. A challenging work 
with far-reaching possibilities. Address inquiries 
to Dr. Duncan S. Ballantine, President, or Dean 
Howard P. Hall of the College of Engineering 
at Robert College, Bebek P. K. 8, Istanbul, 
Turkey, with copy to the Near East College As- 
sociation, 40 Worth St., New York 13, N. Y. 


ASSOCIATE OR PROFESSOR OF ELECTRI- 
CAL ENGINEERING to teach undergraduate 
courses in communications and part time re- 
search. To twelve thousand for eleven months. 
Ph.D. degree. Dean of Engineering, University 
of Santa Clara, Santa Clara, California. 


CHIEF ENGINEER, 44000KW Steam Generat- 
ing plant now under construction, Sea Coast, 
Southern Peru, the applicant must be capable 
of taking responsibility for Operation and Main- 
tenance. Should have five to ten or more years 
central station experience. For details as to 
salary, living conditions, contact Mr. John L. 
Splane, 410 Arizona Land Title Building, 
Tucson 1, Arizona. 


TEACHERS NEEDED for permanent staff in 
an expanding department. Salaries depending 
on experience and academic background. Write 
to Electrical Engineering Department, Louis- 
iana State University, Baton Rouge, Louisiana. 


FACULTY POSITIONS—Assistant Professor 
positions open for persons with Ph.D. degree 
or equivalent in solid-state electronics, comput- 
ers, networks, control, microwaves, and others. 
Part-time Teaching Associate positions also avail- 
able for persons with M.S. degree or equivalent 
industrial experience who wish to work for the 
Ph.D. degree. Research and Teaching Assistant- 
ships available for other graduate students. 
Write to Chairman, Department of Electrical 
Engineering, University of California, Berkeley 
4, California. 


ELECTRICAL ENGINEER with power option 
for teaching and research. Ph.D. preferred. EN- 
GINEERING PHYSICIST OR APPLIED PHYS- 
ICIST with Ph.D. for teaching and research. 
Option in metallurgy, thermodynamics, nuclear 
physics and spectroscopy. College has rapidly 
developing graduate study and research pro- 
grams. Rank and salary up to $14,500 depend- 
ing on qualifications and experience. Medical, 
hospital, and pension plans in effect; group in- 
surance being arranged. For further information 
write Chairman, Staff Committee, Essex College, 
Assumption University of Windsor, Windsor, 
Ontario, Canada. 
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GRADUATE ASSISTANTSHIPS are available 
at a university in the Southeast for September 
1959. Assistants may obtain the Master of Sci- 
ence degree in Electrical Engineering in twelve 
months, Tuition free. Box 654. 


ELECTRICAL ENGINEERING PROFESSORS. 
Fast growing Engineering School on the West 
Coast needs three electronic-electrical engineers 
able to teach Circuits and Electronics, with a 
speciality in communications, industrial elec- 
tronics or computers. M.S, degree plus industrial 
experience is the minimum requirement; a Ph.D. 
is desirable. Salary and rank will depend on ex- 
perience. The department has just moved into 
a new building and needs aggressive men who 
wish to help develop curricula and laboratories. 
Apply: A. D. Graves, Dean of the College, Los 
Angeles State College, Los Angeles 32, Califor- 
nia. 


ELECTRONIC ENGINEER MSEE or BSEE, 
with 2-3 years’ experience in instrumentation 
and control design or related fields. To work 
in group ——- measurement and control 
devices for steel industry processes. Location in 
modern laboratory in suburban Pittsburgh. 
Send resume to J. A. Hill, Research & Develop- 
ment Department JONES & LAUGHLIN 
STEEL CORPORATION, #3 Gateway Center, 
Pittsburgh 30 Pennsylvania. 


ELECTRICAL ENGINEER for design and 
development of a.c. electric motors and related 
products. Excellent growth opportunity for man 
about 25 to 35 years of age. Company manu- 
factures fractional to 500 horsepower motors 
of many types. Located in small community in 
the Great Lakes region. Write telling fully 
about yourself to Box 713. 


Positions Wanted 


ELECTRICAL ENGINEER, age 35, European, 
working in Switzerland, & years in relay ap- 
plications, calculating, testing, speak German, 
English, French, desire position in USA. Box 
714. 


A.LE.E. TRANSACTIONS wanted to buy for 
cash back volumes and sets, also other scientific 
and technical Journals—E. E. ASHLEY, 27 East 
2ist Street, New York 10, New York. 





NOTE 
Be sure to address all Classified box 
numbers (where indicated) to 


Box 
ELECTRICAL ENGINEERING 
Room 607 
33 West 39th Street 
New York 18, N. Y. 











INVENTORY HELP SOUGHT ON OUT- 
DATED EQUIPMENT. An inventory of out- 
dated electrical equipment is under way by the 
Electrical Historical Foundation. It is tabulat- 
ing all equipment on me og in storage, or still 
in use throughout the U.S. and Canada. Mu- 
seums, utilities, educational institutions and 
manufacturers are among the organizations from 
whom information is being solicited. The foun- 
dation is also collecting and reconditioning all 
such electrical equipment for use in an all elec- 
tric Museum of the future. Information on 
any old equipment, “the older the better’, 
may be addressed to the Foundation, Box 93, 
Newfane, Vermont. 
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You Can Keep Your Copies 
of 
ELECTRICAL 
ENGINEERING 
in Orderly Fashion 
and Good Condition 


Practical attractive binders that 
hold the issues of ELECTRICAL 
ENGINEERING for one year are 
now available. Your copies may 
be easily and quickly inserted, 
and can be removed readily, if 
necessary. 


Binders have stiff covers of heavy 
quality dark blue imitation leather, 
round corners, and are embossed 
on the cover and backbone with 
the title, the Institute’s emblem, 
and the words—Jan.-June; July- 
Dec. 


The binders come in sets of two, 
and at a cost of $4.00 per set (no 
discounts allowed), with postage 
prepaid, may be obtained from 


Order Department 


AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS 


33 West 39th Street 
New York 18, N. Y. 








ENGINEERS...PHYSICISTS AIEE 


NEW Opportuni tj oc ot Cinane 6 ot Ge 10 Seneenee 
Motorola in Chicago 


containing all the technical papers 
approved by the Technical Committees 
which were presented during the year 
is now ready for distribution. 
give yourself and your family - 
all the big city advantages ata 
relaxed midwest pace, while you 
ADVANCE YOUR CAREER 


The Transactions are a complete record 
of advancement in the art of electrical 
engineering during the year. 


This volume in three parts, each bound 
in cloth, size 842 < 11%, contains 412 
papers, 2,789 pages, including discus- 
sions. Each part is separately indexed 
by subject and by authors. Annual 
subscription prices are as follows: 


Outstanding career opportunities are 
waiting at the many Motorola research os Prices 
and development laboratories inthe Non- 
Chicago area. This is your opportunity Member member 
to advance your career with a swiftly 
expanding company, working in the most Part I Communica- 
modern and well instrumented labora- tion and Elec- 
tories .. . with liberal employee benefits, . tronics 
including an attractive profit sharing 








plan and association with men of the 
highest technical competence. 
You'll like living in one of the beautiful 





Part II Applications 
and Industry 


Part Ill Power Ap- 


suburbs of the playground of the mid- 
west, where there are endless social, 
cultural, and educational activities to 
choose from the year-round. Exciting life 
or quiet life—Chicago offers either. 


paratus and Sys- 
tems $6.00° 


All three parts each 
separately bound $12.00°* 


Any two parts each 
separately bound $10.00°* 


MILITARY 
POSITIONS OPEN 


Radar transmitters and receivers 
Radar circuit design 

Antenna design 

Electronic countermeasure systems 
Military communications equipment 
design 

Pulse circuit design 

IF strip design 

Device using kylstron, traveling wave 
tube and backward wave oscillator 
Display and storage devices 


CIVILIAN 
POSITIONS OPEN 


2-WAY RADIO COMMUNICATIONS 

e VHF & UHF Receiver ¢ Transmitter 
design & development « Power supply 
e Systems Engineering « Selective 


“Subscription price and 75 cents extra 
for foreign postage both payable in 
advance in U. S. Currency. 

Signaling « Transistor Applications « 
Crystal Engineering « Sales Engineers 
PORTABLE COMMUNICATIONS 


e Design of VHF & UHF FM Commu- 
nications in portable or subminiature 
development. 


MICROWAVE FIELD ENGINEERS 


**Subscription price and $1.00 extra for 
foreign postage both payable in ad- 
vance in U. S, currency. 


Discounts 25% of above nonmember 
prices to colleges and public libraries. 
Publishers and subscription agencies 
Write to: 15% of above nonmember prices. 
Mr. L. B. Wrenn Dept. A 
MOTOROLA, INC. 
4501 Augusta Blud., Chicago 51, Ill. 





Order now—the Edition is limited. 


Send all orders to: 


ALSO . 


. there are excellent opportunities in 
PHOENIX, ARIZONA>* RIVERSIDE, CALIFORNIA 


MOTOROLA 


Order Department 
AMERICAN INSTITUTE 
of 
ELECTRICAL ENGINEERS 


33 West 39th Street 
New York, N. Y. 














ELECTRICAL ENGINEERING 








Symposium on 
Research and 
Education 


Special Publication S-82 com- 
prises of four papers that were 
presented at the AIEE Winter 
General Meeting, New York, 
N. Y., February 2, 1956, and is 
sponsored by the AIEE Commit- 
tee on Research and Education. 
The papers deal mainly with the 
problems of the utilities and 
the industry in general in at- 
tracting young engineers into 
the field. 

The price is $1.60 ($0.80 to 
AIEE members). Available from: 


Order Department 


AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS 


33 West 39th Street 
New York 18, N. Y. 














Eastern 


Joint Computer 
Conference 
(December 1956) 


The 30 papers and discussions in this 
150-page publication were presented at 
the Joint Computes Conference, New 
York, N.Y., December 10-12, 1956. The 
theme of the conference was new de- 
velopments in computers. 


Publication T-92 was prepared under 
the sponsorship of the American Insti- 
tute of Electrical Engineers Committee 
on Computing Devices, The Association 
of Computing Machinery, and The In- 
stitute of Radio Engineers Professional 
Group on Electronic Computers. 


Price: $3.00. Send orders to Order De- 
partment, 


AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS 
33 West 39th Street 
New York 18, N. Y. 














Scope and 
adventure in 
RCA BMEWS 
engineering 
positions 


On the Ballistic Missile Early Warning System, you work with 
equipments which are largest in their fields . . . the most com- 
plex project in military electronics . . . exploring interesting 
areas of scientific unknowns. 


Immediate openings include positions for: 

PROJECT ENGINEERS—assume systems responsibility during 
installation, checkout and integration and provide engineering 
leadership thereafter. EE, plus advanced theoretical knowledge. 


DESIGN ENGINEERS—association with equipments through 
initial cesign and responsibility for checkout, integration and 
redesign. EE or ME, circuit design and field experience de- 
sirable. 


Work at desirable New Jersey locations . . . or on field assign- 
ments (temporary or permanent) in Alaska and other areas. 
Excellent salaries, plus added compensation for field assign- 
ment. Unusual opportunities for rapid advancement, Com- 
plete RCA benefit program for you and your family. 


For details, act today! 


ca 
& 
” ‘ 


Mr. Robert Vincent 
RCA, Dept. BM-3B 
1809 Bannard St., Riverton, N. J. 


Have Project Engineer Design Engineer 
experience you need on BMEWS. 


NAME 





ADDRESS 








CITY ZONE —___ STATE 


RCA SERVICE COMPANY 


A Division of Radio Corporation of America 





FEBRUARY 1959 














Control Systems Research 


Creative scientific personnel required for 
research on control circuitry, servomech- 
anisms and d-c to a-c power inversion 
systems for high frequency power sources. 


Candidates should have a thorough un- 
derstanding of circuit design by synthesis 
and transistor techniques. Some experi- 
ence in electric rotating machinery de- 
sign is also desirable. 


Please address your resume to: 


Dr. D. J]. Sandell 

Director of Research 
Carrier Corporation 
Syracuse, New York 


All Replies Handled Confidentially. 








MICROWAVE ENGINEERS 


We have appropriate positions for both recent grad- 
uates and experienced engineers in our expanding 
Microwave, Antennas and Propagation Section. Ex- 
ceptional opportunities exist for doing interesting 
research and advanced development under ideal 
working conditions in the following microwave fields: 


MICROWAVE COMPONENTS 
PROPAGATION STUDIES 
SPECIAL TEST EQUIPMENT 
INTERFERENCE EVALUATION 
ANTENNA DEVELOPMENT 


Excellent salaries are offered to suit your individual 
experience and educational background. Benefits 
include insurance, and retirement programs, plus an 
unusual vacation policy which allows up to four 
weeks vacation per year. Tuition free graduate study 
may be taken at Illinois Institute of Technology, 
which is also located at Technology Center. In addi- 
tion generous relocation and interview allowances are 
provided. Further information concerning these po- 
sitions may be obtained by sending a resume of your 
qualifications to: 


A. J. Paneral 
ARMOUR RESEARCH FOUNDATION 
of Illinois Institute of Technology 
10 West 35th St. Chicago 16, Ill. 
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Proceedings of the 1957 
Electronic Components Symposium 


This symposium, held in Chicago, Ill., May 1-3, 1957, was 
sponsored by the American Institute of Electrical Engi- 
neers, the Institute of Radio Engineers, the Radio-Elec- 
tronics-Television Manufacturers Association, and the West 
Coast Electronic Manufacturers Association, with active 
participation by Agencies of the U. S. Department of De- 
fense and the National Bureau of Standards. 


The 46 informative papers are divided into the following 
categories: 


Session |—Introductory 

Session !1—Components 1 

Session II|—Nuclear and Environment Studies 

Session 1V—Components 2 

Session V—High Temperature Investigations and De- 
velopment 

Session Vi—Instrumentation and Measurement 

Session Vil—Materials 

Also included: Three luncheon speeches 


The 282-page book is priced at $5.00. Send remittance and 
order to: 
Order Department 


AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS 


33 West 39th St. * New York 18, N. Y. 
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ENGINEER-DISTRIBUTION 


Graduate, 5-10 years experience in field 
and office with systems 33 kv and below. 
Must be experienced in design and plan- 
ning. Good opportunity with expanding 
consulting firm in Chicago. Send complete 
resume of education and experience to 


Box 715 
ELECTRICAL ENGINEERING 
33 West 39th St. 
New York 18, N.Y. 





























AUSTRIAN FACTORY 


well established in Europe is interested in 
licenses of small electric appliances and of 


infinite controls for top units. Please write to: 


Bleckman und Co. 


Salzburg / Austria 
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engineers and scientists 


IMMEDIATE NEW OPENINGS 


in world wide reactor programs 


Atomics International is rapidly expanding its atomic power reactor program in both 
the United States and overseas. 


This expansion has created the following career opportunities at AI’s headquarters in 
Canoga Park, California: 





ENGINEERING ANALYSIS 








Reactor Engineering. Analysis and design of over-all power reactor systems and components. Prefer 
power reactor background in engineering design and analysis. Experience in reactor safeguard 
analysis also valuable. 


Core Analysis. Complete nuclear analysis to include criticality, flux distribution, and reactivity 
requirements. Fuel cycle economics and optimization. 


Shielding. Analysis and design of biological and thermal shielding of large stationary power plants. 
Advanced studies and methods analysis for compact and mobile power plants. 


Heat Transfer and Fluid Flow. Steady state and transient experimentation and analysis. Power 
optimization studies; free and forced convection flow transients; boiling and two phase flow in 
water, organic and liquid metal systems. 


Structures. Transient and steady state stress analysis of reactor components subjected to mechanical 
loads, thermal cycling, and thermal shock. Advanced analytical studies in thermal stress fatigue, 
elastic and inelastic behavior of plates and shells, structural dynamics, and electronic analogue 
and digital computer application. 





FUEL ELEMENT DEVELOPMENT 





Fuel Materials. Senior Physical Metallurgists and Chemists for research and development of reac- 
tor fuels. Research in gas-metal systems, emphasis on structural, phase equilibria, and material 
properties. 


Alloy development of fuel and cladding materials for operation in power reactors up to temperatures 
of 1200°F and higher. 


Study radiation effects, over-all evaluation of uranium and alloys and ceramics. 


Fuel Fabrication. Senior Metallurgical, Mechanical and Chemical Engineers for fabrication develop- 
ment of materials and elements. Includes both rod-type and plate-type elements and complex assem- 
blies. Development of non-destructive tests for these elements. 


Irradiation Experiments and Hot Lab Evaluation. Senior Physicists, Chemists and Engineers to 
develop and conduct irradiation experiments to establish the behavior of fuel materials and proto- 
type fuel elements under conditions of temperature and radiation anticipated in full scale power 
reactors. Also Senior personnel to develop techniques and equipment for the post-irradiation testing 
and evaluation of these experiments. 





Write today for more details about exciting career opportunities at A.I. 


Mr. E. B. Newton, Personnel Office, Atomics International 
21600 Vanowen Street, Canoga Park, California 
(In the suburban San Fernando Valley, near Los Angeles) 


ATOMICS INTERNATIONAL 


A DIVISION OF NORTH AMERICAN AVIATION, INC. 
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INDEX TO ADVERTISERS 


AC Spark Plug, The Electronics Division, General Motors Corp. .... 59A 
AIEE Special Publiceti 





32A, SOA-SIA, 54A, 55A, 57A, 58A, 66A, 67A, 68A 
Allen-Bradley Co. .. 
Americen Bridge Division 
AMP, Inc. 
Armco Steel Corp. 
Armour Research Foundation of Illinois | 
Atomics International, A Division of North American Aviation, Inc. 


Sided, 





Bell Telephone Loaborctories 

Bendix Computer Division, Bendix Aviation Corp. .............. 
Biddle Co., James G. 

Boeing Airplane Co. 

Burroughs Corp. 


Carrier Corp., The 

Christie Electric Corp. 

Classified Advertising 

Collyer insulated Wire Co. ... 

Continental Diamond Fibre Corp. 
Inc. 

Cottrell Paper Co. 


Electrons, Inc. 


Federal Pacific Electric Co. 
Flint Steel Corp 





SSCHSSSSSSSSSSSSSHSSSSSSSSSSSSSSOSHOSSSOSOSSES 
ENGINEERS AND PHYSICISTS 


Armour Research Foundation, one of the nation’s 
foremost independent research organizations, has ap- 
propriate positions available for experienced engi- 
neers as well as recent graduates, to work on its 
many diversified research programs. As a member of 
our Electrical Engineering Research staff, you will 
have an opportunity to fully utilize your technical 
ability while enjoying excellent facilities, working 
conditions, and stimulating staff associations. 


Applicants should have at least a B.S. degree and be 
experienced or interested in one of the following 
areas: 
ELECTRONIC COMPONENTS 
COMMUNICATIONS 
INSTRUMENTATION 
CONTROL SYSTEMS 


The Foundation is located on the campus of the 
Illinois Institute of Technology and encourages grad- 
uate engineering study through its education program 
providing tuition free graduate study, in addition to 
offering competitive salaries and liberal employee 
benefits. 


If you are interested in this challenging opportunity 
to advance professionally, please send a complete 
resume to: 


A. J. Paneral 
ARMOUR RESEARCH FOUNDATION 
of Illinois Institute of Technology 
10 West 35th St. Chicago 16, Ill. 
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P rofessional Engineering Directory 


Professional Engineering Directory Card 1” or 2” 12 times $160.00 





BLACK & VEATCH 
Consulting Engineers 


Electricity—W ater—Sewage—Industry 
Reports. Design, Supervision of — 
Construction, Investigations. Valuation 
and Rates 
1500 Meadow Lake Parkway 

Kansas City 14, Missouri 








THE KULJIAN CORPORATION 
Engineers « Constructors * Consultants 


POWER PLANT SPECIALISTS 
(Steam, Hydro, Diesel) 
Utility « Industrial « Chemical 
1200 NO. BROAD ST.. PHILA. 21, PA. 








SARGENT & LUNDY 
ENGINEERS 


140 South Dearborn Street 
CHICAGO, ILLINOIS 











ELECTRICAL TESTING 
LABORATORIES, INC. 


2 East End Avenue, New York 21, WN. Y. 


Electrical, Electronic, Environmental, 
Photometric and Chemical Laboratories 


Testing, Research, Inspection and Certification 








PETER F. LOFTUS CORPORATION 


Design and Consulting Engineers 
Electrical © Mechanical 
Structural ¢ Civil 


Y p Nuclear ¢ Architectural 
*eusneo? 


FIRST NATIONAL BANK BUILDING 


Pittsburgh 22, Pennsylvania 








SLAUGHTER COMPANY 


MANUFACTURERS OF TEST EQUIPMENT 

HIGH VOLTAGE INSULATION TESTERS 

POWER SUPPLIES STROBOSCOPES 
SPECIAL TEST EQUIPMENT FOR 
ENGINEERING AND PRODUCTION 





PIQUA 8, OHIO 








HIGHLAND ENGINEERING CO. 
William R. Spittal & Staff 


Design, Development and Manufacture 
of Transformers, Chokes, Etc. 


for the 
Electronics, Industrial and Allied Fields 


90 Magnolia St., Westbury. L.L., N.Y. 
EDgewood 3-2933 








CONSULT THIS 
DIRECTORY 


when in need of specialized 
engineering service 











F. C. TORKELSON CO. 
ENGI*NE ERS 


Industrial Plant Design 
Process Development 


Estimates 
Economic. Studies 


Plant Layout 
146 South West Temple 
SALT LAKE CITY 1, UTAH 








INTERNATIONAL 


ENGINEERING COMPANY. INC. 
Engineers 
Investigations—Reports—Design 
Procurement—Field Engineering 
Domestic and Foreign 
74 New Montgomery St., 

San Francisco 5, Calif. 





MEASUREMENTS 
A McGraw-Edison Div. 


RESEARCH & MANUFACTURING 
ENGINEERS 
Specialist in the Desi and 
evelopment o: 
Electronic Test Instruments 





Boonton. 








The J. G. WHITE 
Engineering Corporation 


Design—Construction—Reports— 
Appraisals 


80 Broad Street NEW YORE 











JACKSON & MORELAND, INC. 


Jackson & Moreland International, Inc. 
ENGINEERS end CONSULTANTS 





Design and Supervision of Construction 
=i for -: 

Utility, Industrial and Atomic Projects 
Surveys—Appraisals—Reports 
Machine Design—Technical Publications 
BOSTON NEW YORK 








MINER and MINER 
Consulting Engineers 
Incorporated 


Greeley Colorado 








PROFESSIONAL SERVICES 
over a wide range are offered 


by these cardholders 
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One of Collyer’s new thermoplastic insulating 
machines in our new separate department devoted 
exclusively to the application of high-quality 
thermoplastics to conductors and assemblies. 
Facilities include latest equipment for automatic 
and continuous control of ——— temperatures 
and dimensions . . . precise let-off and take-up 
controls to insure uniform product quality. 





Need Cable? 
Call on Collyer! 


PJ 

NEW INTERLOCKED ARMOR Cable — Var- 
nished Cambric Insulated — Aluminum or Steel 
Armored 

Flexible, lightweight, easy to handle — cuts installa- 
tion time, cost and space requirements. No need for 
rigid conduits. Interlocked Armor assures excellent 
mechanical protection, reduced outage, continuous 
operation under heavy loads. Voltages to 15,000. 





J 

NEW LIGHTWEIGHT PVC-Sheathed Cable — 
Varnished Cambric Insulated — PVC Sheathed 
Versatile new PVC-sheathed power cable is lighter, 
less expensive, easier and cheaper to install than lead- 
sheathed cable. Better moisture protection than braid- 
covered varnished cambric cable. High resistance to 
corrosive atmospheres. 


NEW PORTABLE POWER Cable with HEX- 
SHAPED Twin Parallel Conductors — 


Heat Resistant Natural Rubber Insulated — Neo- 
prene Sheathed Newly designed Coal Mining Machine 
Cable. Hex-shaped insulated conductors lock con- 
ductor assemblies in place to give cable longer flexing 
life. New Neoprene sheath compound is tougher and 
more durable, giving greater resistance to abrasion 
and tearing. Natural rubber insulation adds extra 
protection against compression cutting. 


New Collyer facilities! New Collyer products! 
Added evidence that Collyer is ready to supply 
the needs of the electrical industry, Wherever 
cable must meet highest construction and serv- 
ice standards, it pays to “Call on Collyer.” Let 
us quote on your specific requirements. Write 
Collyer Insulated Wire Co., 243 Roosevelt 
Ave., Pawtucket, R. 1. POWER CABLES + CONTROL CABLES + SWITCHBOARD WIRES 
SERVICE CABLES * SERIES LIGHTING CABLES + BUILDING WIRES 





For more information circle 41 on reader service card. ELECTRICAL ENGINEERING 





Another 


NEw \\/ariac’ 
10-Ampere WY typeWW10 


These new Type WI0 VARIACs complete the 
modernization of the entire VARIAC line so that all units are 
of the “W” type. Improvements include wrought metallic 
parts, better heat transfer between coil and base, and brush 
and radiator; improved insulation, disc radiators and generally 
improved mechanical design. ALL VARIACS have exclusive 
DURATRAK contact surfaces for longer life 


wio | WI0M WIomT | WIOMT3 | WIOH | WIOHM| WIOHMT | WIOHMTS 
Uncosed | Cased Portable Portable Uncosed | Cased | Portable Portable 
(2-wire cord) (3-wire »} (2-wire eel O-aes cord) 
= ee ht —_ : : 


put Voltage ; ; Ws m5 | 230 ; 230 | 230 >, 
oad Rating (kva) | 1.5 1.5 ‘ 1.2 1.2 1.2 

utput Voltage | 3 0-135 0-135 | 35 ] 0.270 0-270 | 0-270 

ated Current (amp) | 1 | 10 | | | 

laximum Current (amp)* 3 13 13 

10-Load Loss at 60c. (W) 


ia! Calibrationst 


ngle of Rotation (deg.) 








jo. Turns on Winding 


C Resistance of Winding (42) 





riving Torque (02z.-in.) | , 3( 30-60 
let Weight (Ibs.) | % ) 16 1é 12 

+ } 
pde Word | DOGAL DOGER pos DOGOM TA 


} } + ; ; 
ice $31.00 | $44.00 $48.00 $51.00 $33.00 $46.00 | 
* + + + + 


- + 
=) nection or placement Brusne: “ mT¢ Type Vet 
to line voltage ' Replacement Brushes WI0. WIOM. WI0MT(3) d Essential Dimensions 


table (MT. MT3. WMT. HMT3) models are wired for over voltage on sone 


nection and nave corresponding dial scales Line voltage ve Bach 3 (Detailed dimensional drawings on request) and W10OHM Variacs 


tion and dials supplied on special order Detailed Dimensional Drawings 
: posit —x Simig Holes 5-20 
Type WI1OMT3 a 63 ayp-83- | On 42 Bolt Circle 


Portable model. cased. 3-wire it receptacle, ON-OFF BRP Ise | “ter 
switch. overload breaker and heavy-duty 3-wire line cord -5i {|p 434) Uncosed Model 
and plug. Available in 2- and 3-wire models for either 115 
or 230-volt lines 











) ne 
ai i 
— — he (58 | 
ntial Dimensions Type W10 Ganged Variacs - . ‘ ) WH \W20°° 4 J 63° 
Mox Ponei + —« -+-13 + $3 —o , =o #3! Drill : — 
wae oe fa. BYARI, _ 
- : . <4 Panel Drilling ié bee PY ) EE :a-0 


For Shaft and For Cosed Mode! 
Diol Plate 














"For Cosed Model 








Type W10M 
{ odel in gray-enamelied aluminu 
4 Mig Holes $-28 4 ) knockouts on end and one 


condu r ( bl 
(281 Dio Holes In Ponet) ynduit of armored cable 
2 iple to install on wall, bench 


hind panel 





Ponel Driliing 
For Shoft and 
Dial Plote jbo aR 











paen na 
‘4 Mtg Holes }-28 120°. Aon 120° 
(281 Die Holes in Panel) #31 Drill? 


2-gang 3-gang 2-gang 
w10G2 W10G2M w10G3 W10G3M WI0HG2 WI0HG2M WIO0OHG3 WIOHG3IM 
Uncased Cased Uncased Cased Uncased Cased Uncased Cased 
—_—_____—__—_+— -+— EEE OF EIEREEER EREEP=P UE err er EES + - + 
Input Voltage 115 | «2095 230 Same as 15 230 | Same as | 230 | 460 Same as 230 460 Same as 
| Ww10G2 W10G3 WI10HG W10HG3 





| 
+ + : > + 
Load Rating (kva’ 3 2.6 3 | same as 4.5 5.2 | Same as 2.4 |} 
(Parallel) |(Delta) | (Series) | W10G2 (Parallel) | (Y) | W10G (Parallel) | (Delta) | (Series)| WIOHG (Parallel) | (Y) WI10HG3 


+ + 
2.1 | 2.4 Same as 3.6 41 same as 


} } 
Dial Calibrations 0-10 0-10 0-10 | 0-10 0-10 0-10 0-10 0-10 
P T t T t Type W10G2 Variac 
Driving Torque (oz.-in.) 60-120 60-120 90-180 | 90-180 60-120 | 60-120 90-180 90-180 2-Gang Type W10 
} } al 
Net Weight (Ibs.) 26% 30% 39% 43% 25 | 29 37 42 is 
+ 


t + 
Ww GOGAL GOGAL GOGAL | GOGAL LUTAL LUTAL LUTAL LUTAI 
Code Word GANDU BONDU GANTY BONTY GANDU BONDU GANTU BONTY 














+ + + + 
Price $72.00 $93.00 $105.00 $128.00 $76.00 | $97.00 $111.00 $134.00 


ANY TYPE W10 Variac or Variac gang can be supplied with ball. bearings G f N E R A L R A D | O ¢ O M PA N Y 


Add suffix “BB” to type number and following surcharge to prices | 
Single unit $8.00 — 2-gang $10.00 — 3-gang $12.00 275 MASSACHUSETTS AVENUE, CAMBRIDGE 39, MASSACHUSETTS | 


NEW YORK AREA CHICAGO PHILADELPHIA WASHINGTON, D.C. SAN FRANCISCO LOS ANGELES i IN CANADA 
Broad Ave. at Linden 6605 W. North Ave 1150 York Rd 8055 Thirteenth St 1182 Los Altos Ave, 1000 N. Seward St 99 Floral Pkwy 
Ridgefield, N. J Ook Pork itt Abington, Pa Silver Spring, Md Los Altos, Col Los Angeles 38, Col Toronto 15, Ontario 
N.Y. WOrth 4-2722 Village 8-9400 HAncock 4-7419 JUniper 5-1088 WhHitecliff 8-8233 HOllywood 9-620! CHerry 6-2171 
N. J. WHitney 3-3140 | 





Why do 
specify 
RCA Industrial 
Preferred-T ype Tubes? 


Sere es 


The answer to this leading question, Mr. Designer, 
is contained in the following four straightforward reasons: 


Ie on fewer types. This concentration makes possible 
lower tube production costs, lower warehousing and 
‘sé stocking expense—all of which can contribute to 


J Lower tube costs can be achieved by concentrating 
; 4 lower prices to equipment manufacturers. 


fg Greater uniformity of tube quality can be realized 
4 because manufacturing skills increase—through 

i longer tube production runs of fewer types. 

__ 


¢ m= Fewer types of circuit components—through the use 


of fewer types of tubes—enable you to standardize 
on fewer accessory parts such as transformers, 
capacitors, resistors. Benefits to you: Savings in 
== purchasing, stocking, and renewals. 

Better tube availability supports continuous 
production of equipment. And that’s not all. Your 
customers will be glad to know that when 
replacement tubes are needed, they are readily 
available from RCA Industrial Tube Distributors. 


(2) RADIO CORPORATION OF AMERICA 
CS, Electron Tube Division 


Harrison, N. J. 





So when you are specifying tubes for 
the industrial equipment on your 
drawing board, find out how RCA In- 
dustrial Preferred-Type Tubes can 
improve your product picture. Call 
your RCA Field Representative to 
discuss the RCA Industrial Preferred 
Tube Types best suited for your ap- 
plication. 


Free chart on RCA Preferred- 
Type Tubes for industrial 
applications. For your copy, 
write RCA Commercial 
Engineering, Section B-16-Q 
Harrison, N. J. 


RCA Field Representatives are here to help you 
INDUSTRIAL TUBE PRODUCTS SALES 
Newark 2, N. J., 744 Broad Street, HUmboldt 5-3900 
Chicago 54, Illinois, Suite 1154, 
Merchandise Mart Piaza, WHitehall 4-2900 
Detroit 2, Michigan, 714 New Center Bidg., 
TRinity 5-5600 
Los Angeles 22, Calif., 6355 E. Washington Bivd., 
RAymond 3-8361 
GOVERNMENT SALES 
Nework 2, N. J., 744 Broad St., HUmboldt 5-3900 
Dayton 2, O., 224 N. Wilkinson St., BAldwin 6-2366 
Washington 6, D. C., 1625 **K** St., N. W. 
District 7-1260 
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